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RECONNAISSANCE FOR URANIUM .... BEARING CARBONACEOUS ROCKS IN NEW MEXICO, 1952 

By 

ABSTRACT 

Reconnaissance for uranium in coal and black shale in New Mexico during 

1952 was largely an extension of work initiated during the 1951 field seasone 

No uranium deposits of economic interest were found~ although minor amounts 

~f uranium were noted at several localitiese 

INTRODUCTION 

During the 1952 field season the writers made a geologic reconnaissance 

search for uranium in coal and black shale (fige 1). The work was chiefly a 

continuation of reconnaissance studies initiated in 1951 (Bachman and Read, 

1952)e Several areas outlined for study in 1951~ were examined more 

thoroughly during 1952 ~ and several new occurrences of uranium were found. 

~nalyses were made in the Denver and Washington Trace Elements Laboratories 

of the Geological Surveyo This work was done on behalf of the Division of 

Raw Materials of the u. Se Atomic Energy Commission. 

SOUTH MARGIN OF SAN JUAN BASIN9 McKINLEY COUNTY 

Upper Cretaceous rocks form the southern rim of the San Juan Basin, 

McKinley County., These rocks were examined between Grants and Gallup, a 

distance of about 60 miles~ in July 1952. Upper Cretaceous roc~s listed in 

ascending order are the Dakota sandstone~ the Mancos shale, and the Mesaverde 

formation. The Mesaverde formation and the upper part of the Mancos shale 

OFFICIAL USE ONLY 
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have been subdivided into several members by Sears {193h). 

The structure of the southern part of the San Juan Basin is relatively 

simpleo From the southern rim of the basin, which is arbitrarily defined as 

the southern line of outcrop of the Dakota sandstone, strata dip 3° to 10° 

northward into the basin. Mount Taylor~ a late Tertiar.y volcano, and the 

Zuni uplift are prominent geographic and structural features at the south 

edge of the basin. 

Carbonaceous material occurs in the Dakota sandstone and in the Gallup, 

Dileo~ and Gibson members of the Mesaverde formation {Sears, 1934). Outcrops 

were given careful examination for several miles at many places. Radioactivi-

ty was found in carbonaceous material in the Dakota sandstone and in the lower 

Gibson member of the Mesaverde formationo 

Radioactivity in the lower Gibson member occurs in discontinuous zones / 

of shale~ coal, and c~rbonaceous material near the contact of the lower 

Gibson member with the overlying Hosta sandstone. The lower Gibson member 

and the Hosta sandstone member of the Mesaverde formation crop out at San 

Mateo dome 9 about 5 miles north of San Mateo. This zone was exaMined 

carefully for a distance of about 3 miles along the south edge of the dome 

without finding abnormal radioactivity. 

At the head of Canyon Mul~tto, 6 miles northwest of the San Mateo dome, 

in the ~~ se~. 24~ T. 14 N.~ R. 9 w., rad·oactivity was found in the lower 

Gibson member directly below its contact wi h the overlying Hosta sandstone. 

· ~ lens of coaly material about 3 inches thi k contains 0.035 percent 

uranium {BONM-5 fl}. It sample from the basa portion of the Hosta sandstone 

!/ Sample numbers are listed by area in th1 Appendix, 

OFFICIAL _!!§! OiY 
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at_ this locality contained Oe005 percent eq valent uranium and 0.002 percent 

uranium (BONM=-13) e 

On the north side of Canyon Mulatto in the Nt see. 14.9 T. 14 Ne, Re 9 w., 
uranium was · found in a discontinuous lens of shale 2t inches thick at the base 

. of · t he He»sta sandstone() The shale contains 0.020 percent equivalent uranium 

and o.ol4 percent uranium (BONM=6)o A grab sample taken from the Gibson 

member at the contact with the Hosta sandst ne about 85 feet west of this 

locality contained Oo007 percent uranium (B NM=1)e 

This zone of radioactivity· was examine , continuously from locality 

BONM=6 eastward into the south half of sect on 12 and the north half of 

section 13 on both sides of the canyon. On the north rim of Canyon Mulatto 

l. in the SE49 sec. 12 9 T. 14 N. 9 Rs 12 w. a 1 foot bed of carbonaceous shale 

in the lower Gibson member was sampled direitly below the contact of the 

lower Gibson member with the Hosta sandston • The sample contained o.ol!.4 

percent equivalent uranium and o.oo5 perceni uranium (BONM-lh). The radio

activit y was in the trough of a minor ~lr. The syne}ine is approximately 

150 feet wide, and its axis trends nearly n! rth. . · . · 

. T"ne Mesaverde _formation was exainined a many places west of Canyon 

Mulat to. In sees. 27 and 28• T. 15 N •• R. fo w. the stratigraphie section 

was examined carefully in the vicinity of je Ambrosia Fault (Hunt, pl. 18, 

1936)o Particular attention was given to e lower Gibson=Hosta contact in 

the ~ sees 27 and in sec& 28. No abnormal radioactivity was noted in this 

area and no samples were collected. 

Lower Gibson and Hosta rocks are exposed for a distance of about 5 miles 

em the sides of a prominent cuesta that extl nds from sec. 31, T. 16 N., R. 

I 11 w. westward to Satan Passe These exposis were examined throughout most 
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of their length but radioactivity was found only at one locality east of the 

Thoreau=Crown Point roade In sec. 32~ Te 16 N.~ . Re 12 We a radioactive coal 

bed l=foot thick was found near th lower Gibson-Hosta contact. The uranium 

cont~nt of the coal apparently is iscontinuous as different points on aqy 

one horizon examined did not show qual radioactivity. The coal contained 

0.003 percent equivalent uranium~ .oo5 percent uranium.9 and 0.034 percent 

uranium in the ash· (BQNM .... 9). naceous shale at the same locality con= 

tained Oe003 percent equivalent ur ium (BONM-10). A channel sample of the 

upper foot of a coal bed 3 feet th ck~ also in see. 32 9 contained o.ol4 per-

. cent equivalent uranium, 0.019 pe ent uranium~ and o.o54 percent uranilim in 
I 

were ~ollected from strata which within a few feet stratigraphically of 

the lower Gibson=Hosta contact. 

Outcrops of these rocks were xamined at close intervals to the north 

through Satan Passon both sides o the Canyon as far as ·Sees 16., T. 16 N., 

R. 12 w. but no abnormal radioacti •ty was noted. An examination was made 

of the lower Gibson=Hosta contact south of Crown Point in secso 29 and 30, 

no radioactivity was detected. 

The Hosta sandstone forms the caprock of Hosta Butte in sees. 26 ·and 

27.9 T. 16 N. 9 H. 13 W& The Hosta andstone and underlying lower Gibson 

member~ which are exposed on the e st sid~ of the butte, were examined, but 

no radioactivity was discovered ex ept near the lowerGibson-Hosta contact. 

There~ a thin stratum. of radioacti e coaly material which does not exceed 3 

inche·s in thickness,. occurs lower Gibson member 2i feet below the 

lower Gibson=Hosta contact. This aterial contained 0.012 percent equivac. 

and 0.033 percent uranium in the ash 

(BONM=8)e 
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The lower Gibson member and the Hosta sandstone were examined about 8 

miles west of Satan .Pass near the south entrance to Mariana Pass in sece 8, 

Te 16 Ne~ Ro 13 We~ but no radioactivity was detectedo The scarps on both 

sides of the pass were examined alsoj but no abnormal radioactivity was 

~ ull noted.. In the NE4 ~ S~.$) se~e 5.$) Te 16 Ne~ Ro 13 We a lens of carbonaceous 

shal~ loB feet thick contained 0.009 percent uranium (BONM-12)e In the 

NWt 9 seco 29 Te 16 N. 9 R& 14 We a bed of carbonaceous shale 0.1 feet thick 

©ontained Oe013 percent equivalent uranium and Oe016 percent uranium (BONM=16). 

Both of these shale beds are at the lower Gibson=Hosta contacte 

The lwer Gibson and Hosta rocks were examined in Dalton Pass.$) about 4 

~les west of Mar~ana Passo For about 6 miles to the west no radioactivity 

was detected except at a ridge due north and across the valley from Dalton 

Pass.$) approximately in sece 28~ Te 17 Ne 9 R. 14 W. There the Hosta sandstone 
--
rests directly on a lens of impure coal that is about 3 inches thick and 

contains Oo02.5 percent uraniU11l with 0.038 percent uranium in the ash (BONM-15). 

Two occurrences of uranium are known in the Dakota hogback about 3 

miles east of Gallupe One of these 9 about lf miles north of UoSe Highway 66 1 

is i~ carbonaceous shalee The other occurrence is more closely associated 

with sandstone$ Because of the association of uranium with carbonaceous 

material some attention was given to other Upper Cretaceous carbonaceous rocks 

in this area., Coal and carbonaceous· shale in the_ Gallup 9 Gibson~ and .Dilco 

members of the Mesaverd® formations in the northern part ofT. 16 Ne 9 R. 18 

Wo and in the northwestern part ofT. 16 No~ Ro 17 We were examined, but no 

abnormai radioactivity was detectede 
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~onsists of Dakota sandstone that contains a small quantity of interbedded 

carbonaceous shalee The shale is $lightly radioactive but no samples were 

collectedo Radioactivity was found in a bed of carbonaceous shale 4 feet 

thick in the ·Dakota sandstone above Kit Carson°s Cave which is about 2 miles 

east or ·pyramid Roccko The upper le5 feet of the shale& contains O.Ol2percent 

equivalent urani:wn and Oo008 percent uranium (BQNM...,l7A) ~ and the lower 2.,5 

feet ©ontained 0.,004 pereent equivalent uranium (BONM=17B)o 

P~s ~f the southern San Juan Basin were surveyed by airborne detection 

equipment _under the direction of Je Meus©hke of the Geological Surveyo Seven 

east=west flight lines 9 each about 25 miles long~ were flown in Te 16 N., 

R~ 14 to 18 We No radioactivity anomalies were recordeda 

CHUSKA MOUNTAIN AREA 

During the re©onnaissance work carried on during 1951, radioactive coal 

was dis~ overed in the Toci to sandstone of Late Cretaceous age on Beautiful 

Mountain in San Juan County 9 New Mexico (Bachman and ReadJl 1952) e Because of 

this oc©urren~e of wranium=bearing coal:P the Chuska Mountain area was examined 

during the 19.52 seasono However 9 exposures in many parts of the Chuska 

Mountains are too poor for effective re~onnaissan~e with radioactivity detec~ 

ting instruments& 

In a hogback east of Toadlena9 the Tocito sandstone eontains abundant 

interbedded carbonaceous materiale These rocks were examined carefully from 

the Newcomb=Toadlena road southward for a distance of about 4 miles to the 

point where they are covered by Tertiary rockso The Dakota sandstone and the 

Todilto limestone also were examined at closely spaced points along the 

hogback& No abnormal radioactivity was detectedo 

OFFIGIAL USE ONLY 
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In Washingt.on ·Pass-9 Tertiary igneots rocks are slightly .radioactive. A. · 

grab sample (BONM-28) of gray tuff contained 0.0037 percent . equivalent 
- -

uranium and 0.0001 percent uraniumo A sample (BONM-29) of diabase contained 

o.oo56 J?ercent equivalent uranium and o.ooo5 percent uranium., 

Isolated exposures of the Morrison formation and the Todilto limestone 

were examined east and south of Cr.ystal, but no radioactivty was detected. 

MOUNT TAYLOR AND VICINITY 

Mount Taylor is flanked by Mesa Chi.vato~ a basalt-capped plateau which 

extends northward and northeastV~d for several miles in southeastern 

McKinley County (Hunt~ 19J6). Reconnaissance was undertaken along the east 

side of Mesa Chivato where a relatively thick ·sequence of Upper Cretaceous 

$trata · containing carbonaceous material is well exposedc; Upper . Cretaceous 

rocks that crop out east of Mount Taylor include in ascending order, .th~ 

Dakota · sandstoneS> the Mancos shale-9 and the Mesaverde formatio:no In general, 

these strata dip gently westward iDto the Mount Taylor syncline. 

Coal a.Jt:.rd carbonace(»US material ·in the lower Gibson member ·of the Mesaverde 

formation on the north side of Seboyeta Canyon were examined~ but no radio-. 

activity was dete~ted& The line of elii'fs from Seboyeta north to Marquez-~ a 

distance of about f.? miles~ was examined and found to be non-radioactive. 

A basalt""'capped plateau also extends about 7 miles south from Mount 

Taylor. The plateau there is terminated by cliffs of Upper Cretaceous rocks 

that were examined at numerous localities 'but which are not radioactive. 

Numerous coal beds are well exposed in a fork of Guadalupe Cany~n ii_l see. 15, 

T& 11 N., Ro 8 Wo -:~ but no, radio~ctivity was detected. 
' . . . .. 

Upper Cretaceous roc~s are poorly exposed near the-to:p_ O:f _}.fount. Tayior. 

and were examined but. were not found to be · ra.dioactiy.e. 
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GALLINA-COYO~~ AREA 

The Gallina=Coyote area9 Rio Arriba County>J is about 53 miles northwest 

of Santa Fe and 15 miles northeast of Cubao The topography of the area is 

, . · extremely varied~ altitudes ranging from 6$)100 feet at Coyote to more than 
-- . . ·-

l0.9000 feet on San Pedro Mountain~ about 5 miles south of Gallinao Pre-

Cambrian metamorphie and igneous rocks >J •rertiary igneous . rocks !J and sedi ... 

. mentary rocks that range in age from Pennsylvanian to Recent are exposed in 

the areao Most attention was given to rocks of Jurassic and Cretaceous age~ 

although other rocks were examined briefly. , 
I 

-· _Along New Mexico State Highway 9i" between Coyote aJld Gallina, sedi-

mentary rocks are exposed. Permian ~rd beds" of the Cutler formation are 

overlain by the Chinle formation of Tviassie age. J~assic rocks include 

the Entrada sandstone and the Wanakah and Morrison formations. To the north 
I 

~f the highwa.y 9 Mesa Alta is capped bj tbe Dakota sandstone of Cretaceous 

age. To the west of Mesa Alta the st, atigraphic sequence includes the Dakota 

sandstone, the Mancos shale, the Mesai erde formation. the Lewis shale, 

. Pictured Cli:ffs sandstone, Fruitla:rui-, irtland formation 9 the Ojo Alamo sand

stone~ the Nacimient~ group 9 and the lasatch for.mationo 

Exposures on Mesa Alta were examined in some .detail. Along a line of 

Cliffs at the south end of the mesa t~e Wanakah and Morrison formations were 

carefully examined in sees., 13~ 149 19 9 22~ t3 9 and 24~ T. 23 N.~ R. 2 E. 

The Dakot~ sandstone was examined ove, much of Mesa Alta • • However, sh-ing 

and vegetation cover much of the Dakotia sandstone and go~d exposures are rare. 
. I 

No abnormal radioactivity was detected in the Dakota sandstone on Mesa Alta. 

A series of hogbacks composed of Cretaceous rocks were examined west of 

Gallinao Carbonaceous shale and coal in both the Dakota sandstone and the ' 

OFFICIAL US~ ONLY 
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Mesaverde formation are well exposed at numerous places and were examined at 

sele~ted points along the hogback for about . l4 mileso No radioactivity was 

dete~ted. 

Other places in the Gallina=Coyote area where radioactivity surveys were 

made i nclude Cerro Pedernal about 6 miles south of Coyote {carbonaceous mater- _ 

ial in the Dakota - sandstone)~ the north and west sides of San P·edro Mountain 

(Cutler uured beds") j and Mesa Pinebestosa (the Madera formation). No abnormal 

r~@activity was detect~d~ and no samples were collected. 

CHACRA MESA 9 McKINLEY COUNTY ,· 

. Upper Creta~eous and Tertiary rocks in the vicinity of Chacra Mesa, 

. ~cKinley County (Dane 51 1936) were briefly examined during 1952. The strati-

graphic se~tion was examined at many places from Crown Point northward to 

Whit ehor se Trading Post 51 and from there eastward to Cabe~on with a 

scintillation detectore N~ radioactivity was noted in this area except for 

a shale at t he base of the Ojo Alamo sandstone about 1 mile southeast of 

Pueblo Bonito National Monument in Chaco Canyon. The shale (BONM-25) contains 

o.ool percent equivalent uranium& 

HAGEN BASIN.9 SANDOVAL COUNTY 

Brief reconnaissance was done in the Hagen Basin in the southeast part 

of Sandoval County. Jurassi~ and Upper Cretaceous sedimenta~ rocks and 

Tertiary igneous . ro~ks were examined. The Wanakah formation of Jurassic age 

was examined north of Golden and at other points on the east side of the 

HageD Basin9 but no radioactivity was detectedo Coal im the Mesaverde fo~--

t i on of Upper Creta©eous age was examined at several localities in the 
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vicinity oft he deserted town of. Hagen but is not radioactiveo A sill com

posed of quartz monzonite porphyry was sampled in the NE-:t 9 see. 4j T. 12 N., 

Ro 6 E. about a quarter of a mile east of the Diamond Trail Ranch house. 

The sample contained 0.010 percent equivalent uranium and 0.002 percent uranium 

(BONM=l)o The sill intrudes the Mancos shale of ~ate Cretaceous age. The 

upper contact of the ·sill with the Mancos shale was obscured by alluvium; 

however9 shale immediately underlying the sill is baked and sligbtly _radio= 

active. Two samples of the shale 9 BONMco-2 and BONM-3 ~ contained 0. 004 and 

Oe002 per~ent equivalent uranium respectively. 

SC~OLLE COPPER. DISTRICT 

The Scholle copper district is in .Abo Pass about 13 miles west of 

Mountainair.9 Torrance County. Copper minerals are associated with carbona

ceous material in the P'ermian Ab!C) formation. Prospects consi~ting of seve~al 

trenches9 an adit 9 and a shaft in a valley about three-fourths of a mile 

southeast of Scholle were examined for radioactivity. A sample of the most 

radioactive :tl'ilaterial observed 9 an arkose 9 contained Oo016 pereent .equivalent 

uranium and Oo008 percent uranium {BONM=·l9) o The zone from which this 

sample was collected could not be followed because of a cover of alluvium. 

The Abo formation was examined from this point northward towards the south 

end of the Manzano Mountains for about 10 mileso Numerous. abandoned copper 
I 

mines and prospects were examined, brt no abnormal radioactivity was detected. 

CUBA MESA AREA 

Cuba Mesa is 2 miles west of Cuba in Sandoval Countyo Rocks exposed 

on Cuba Mesa aJri) of Tertiary age and are; divided intG two major Wlitso The 

l©wer unit 9 the Nacimiento group~ consifits of 400 to 800 feet of shale and 
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and sandstone., The upper unit~ · the Wasatch formation, is approximately 1~000 

feet in thickness and is composed of sandstone 9 shale~ and conglomerate. The 

lov~r part of the Wa~~tch formation forms the caproek of Cuba Mesa, where it 

is about 200 feet thick. 

The Wasatch formation was .examined about ltmiles north of Cuba alorig 

New: Mexico State Highway 44~ where carbonaceous ~hale and fragments -of fossil 

wood were .found to be radioaetivett A sample of carbonaceous siltstone (BONM-20} 

contained Oo012 percent equivalent uranium and 0.002 percent uranium. 

Exposures on Cuba Mesa were exanU.ned along the south and southwest part 

(J;f themesa in sees. lSI 2~ and 109 To 20 N.~ R. 2 w.~ and sees. 33 and 36, 
· •. 

T. -~1 No~ _ Re 2 We At a few localities sediments near the l:>ase of the cliff-

forming Wasatch formation contained rad,ioaetive earbenaceous material. A 

sample of a sandstone mear the base of the Wasatch formation in the Ntli., see. 

1~ Te 20 N., R. 2 W. contained 0.006 percent equivalent uranium arid 0.003 · 

percent uranium (BONM-22). Talus has co'vered most of the zone where radio-

activity has been found on Cuba Mesa; colrlsequently an adequate appraisal 

could not be made of the potentialities of this area. 

S~ ACACIA AREA 

The Datil formation in the San Acacia area 9 So~orro County, consists of 

rhyolite 9 · tuffaceous sandstone and clay~ and coJO.glomerate made up of volcanic 

roekse A cobble (BONM=31) from a conglomerate in the Datil formation about 1 

miles west of u.so Highway 85 and about a mile south of the Rio Salado, con

tained 0~0042 percent equivalent uranium and 00 0002 percent u.raiuum. The 

cobbles in the conglomerate here appear;· to be somewhat more basic in composi= 

ti~n than in the Datil formation at other places. A sample (BONM-.32) of a 
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white tuffaceous sandstene about half a mile south af the outcrop of eonglo-

m.erate contained 0.0022 percent equivalent uranium and 0.0001 percent uranium. 

A sample (BONM-33) from a l=foot clay bed overlain by the sandstone contained 

0.0009 percent equivalent uranium and 0.0001 percent urani:um. 

GALLUP .... ZUNI BASIN 

A ~ample (BONM=26) of tuff a£ Tertiary age was collected about 15 miles 

sout h of Gallup~ MeKiBley · County~ in a road cut on New Mexico State Highway 

32 . It contained o.oo51 percent equivalent uranium and 0.0003 percent 
f • 

uranium. 
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APPENDn 

I 

Equivalent · Uranium 
uranium Uranium . in ash 

(percent) (peroent) · · (percer_1t) 

Southern edge of Sa.n Juan Basin9 McKinley County · 

BONM=4 87143 Shale 0.001 

BONM=l3 · 87752 Sandstone Oo005 

BONM=6 . 87745 Siltstone 0~020 
and ·shale 

BONM=1 87146 Shale 

BONM=l4 87753 Shale 

BONM=9 Coal 

BONM=lO 87749 Carb. 
shale . 

Oe014 

0$003 

0.002 

Oe007 

019005 

Notes 

Channel sample ~ of 1G3° 
shale~ Nwt~ sec. 24j) -
T. -J.4 Ne~ · R., 9·w. Im= 
mediately below Hosta= 
·lower Gibson contacto 

Coal lenticle 3 inches 
thick selected from . I . 

lo3o channel sample 
BONM;,.,4. 

Hosta ss~ immediately 
above channel sample 
BONM=4. 

NiJJ sece lhJ) To 14 Ne.~~ 
Re 9 W(,.' shale and 
silty zone in Hosta ss. 
(at base). 5vv thick. 

Grab sample 8.5 o west 
of BONM=6e At lower 
Gibson=Hosta centacto 

Chip sample Swf9 seco 
12.9 T. 14 Ne 9 Ro 9 W.~ 
1 foot shale at base 
of H«:»sta ss. 

Channel sampl~~ coal 1 
foot thicke Ni~ sec~ 32 9 
To 16 No, !_to 12 We 

Grab sample· carb. shale 
associated with BONM=9e 

BONM=ll 87750 Coal 0.019 Oe054 Upper 10 of .3V bed. In 
slumped .mate:rial near 
BONM=9e 

87741 Coal 0.012 0.013 
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0.033 Impure coal -:01~ln ~ko 
2.4o below base of Hosta 
ss~ Hosta Butte~ Swi;·9 

see. 26~ T. 16 Ne~ R. 
13 w • . 



Ro(C;k 
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APPENDIX ( CONT o ) 

Equivalent 
uranium 

(percent) 

Uranium 
Urani'tim in ash 
(per~ent) (per~ent) 

Southern edge (»f San Juan BasinJ> M~C:Kinley County ( Cont&) 

BONM=l2 81151 tarb& 
shale 

. BONM=l6 81155 Carbe 
shale 

BONM=lS 87154 · C~al 

BONM=l7A 87756 Shale 

BONM=l1B 87151 Shale 

Chuska Mount ain are~ 

BONM=28 D=15652 Tu:rr · 

BONM=29 D=15653 Diabase 

BONM=21 D=75651 Tuff 

BONM=30 D=75654 Clay 

Cha~ra Mesa 

BONM=25 101936 Carbe 
shale 

0&008 0.009 

OoOlJ Oe016 

Oe012 0 6 008 

0.,0037 o.oool 

OeOOS6 0 0 0005 

060049 06000)2 

Oe0006 OeOOOl 
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Notes 

Carbe shale 0 e 7 u thiek 
at basal contact of 
Hosta sa. on point to 
west of Mariana .Passo 

Impure coal 0.2o thick 
on ridge due north and 
across valley frGm 
Dalton Passe 

Upper 1~.5" of b.11 carb. 
shale near base of 
Dakota sso above Kit 
Carsonos Caveo 

Lower 2.5o of 4° ·carbo 
shale. Same locality 
as BONM=l7Ao 

Tuff at top of 
Washington Paaso 

In road cut west of 
Toiadlena, . may be in 
Chuska sa~-- - · 



Field 
number 

Lab~ 
number 

BONM=l 87740 

BONM=2 81141 

BONM=3 87142 

Ro~k 
type 

Shale 

S~holle Cepper district 

BONM=l9 Arkose 

Cuba Mesa area 

BONM=20 D=72617 Carbc 
siltstone 

BONM=22 D=12618 Sandstone 

San Aea~ia area 

BONM=31 D=76582 Andesite 
(?) 

BONM=32 Da76583 Tuffaceous 
sandstone 

BONM=33 D=76584 Clay 

·~ ..... 

Gallup=auni basin 

BONM=26 D-7.5650 Tuff 
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APPENDIX (CONTe} 

EqU.ivalent 
uranium 

(perc.ent) 

OeOlO 

i 0 004 . !) 

00 016 

0 0 012 

0 0 006 

o.oo42 

Oo0022 

Oe0009 

o.oo51 

Uranium 
Urmium in ash 

(percent) (percent) 

0.002 

o.ooa 

o.oo2 

· 0 0 003 

0 6 0002 

0.0001 

OoOOOl 

0 0 0003 
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Notes 

Mancos shale contacting 
· sill (BONM=l)o 

Mancos shale below eon•· 
tact wi t.h sillo 

:;. 
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ONLY IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY
WASHINGTON 25, D.C.

AEG - 424/3
October 31, 1952.

Dr» Phillip L, Merritt, Assistant Director
Division of Raw Materials
U. S« Atomic Energy Commission .
P. 0, Box 30, Ansonia Station
New York 23, New York

Dear Phils

Transmitted herewith are six copies of Trace Elements Memo 
randum Report 443, "Trace elements reconnaissance investigations in 
New Mexico and adjoining states in 1951," by George 0. Bachman and 
Charles B0 Read, October 1952.

Uranium in possible commercial amounts was found at La Ventana 
.Mesa, Sandoval County, New Mexico. These deposits and the plans for 
their further investigation are discussed in TEI-241, which is in 
preparation and should be transmitted soon.

Slightly uraniferous coal and carbonaceous shale were found 
near San Ysidro, Sandoval County, and Beautiful Mountain, San Juan 
County, New Mexico, and at Keams Canyon, Navajo County, and near Tuba 
City, Coconino County, Arizona. None of these occurrences appear to be 
of immediate economic importance, but additional reconnaissance has been 
under way this field season in these general areas.

Sincerely yours,

. H. Bradley 
Chief Geologist
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TRACE ELEMENTS RECONNAISSANCE INVESTIGATIONS 

IN NEW MEXICO AND ADJOINING STATES IN 1951

By George O. Bachman and Charles B. Read 

ABSTRACT

In the summer and fall of 1951, a reconnaissance search was made in New Mexico and adjacent states 

for uranium in coal and carbonaceous shale, chiefly of Mesozoic age, and black marine shale of Paleozoic 

age. Tertiary volcanic rocks, considered to be a possible source for uranium in the coal and associated 

rocks, were examined where the volcanic rocks were near coal-bearing strata.

Uranium in possibly commercial amounts was found at La Ventana Mesa, Sandoval County, N. Mex. 

Slightly uraniferous coal and carbonaceous shale were found near San Ysidro, Sandoval County, and on 

Beautiful Mountain, San Juan County, all in New Mexico, and at Keams Canyon, Navajo County, and near 

Tuba City, CoconinoCounty, in Arizona. Except for the La Ventana deposit, ^none appeared to be of 

economic importance at the time this report was written, but additional reconnaissance investigations have 

been underway this field season, in the areas where the deposits occur.

Marine black shale of Devonian age was examined in Otero and Socorro Counties, New Mexico and 

Gila County, Arizona. Mississippian black shale in Socorro County and Pennsylvanian black shale in Taos 

County, New Mexico also were tested. Equivalent uranium content of samples of these shales did not 

exceed 0.004 percent,,

Rhyolitic tuff from the Mount Taylor region is slightly radioactive as is the Bandelier tuff in the 

Nacimiento region and in the Jemez Plateau. Volcanic rocks in plugs and dikes in the northern Chuska 

Mountains and to the north in New Mexico as well as in northeastern Arizona and southeastern Utah are 

slightly radioactive. Coal and carbonaceous rocks in the vicinity of these and similar intrusions are being 

examined.
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INTRODUCTION

During 1951 the writers made a geologic reconnaissance of portions of New Mexico and adjoining 

states in search of uranium, primarily in black shales and carbonaceous rocks and in an effort to evaluate 

the potentialities of certain regions for uranium prospecting in the future. vThis work was done on behalf of 

the Atomic Energy Commission. Various reconnaissance radiometric techniques were used in the search for 

uranium in each region as each offered different geologic problems. Carborne radiometric equipment was 

used to traverse extensive areas with the objective of eliminating negative areas. Carborne equipment 

could not be taken into certain areas but regions which showed relatively high background gamma ray 

count indicating that bodies of disseminated radioactive elements were present were examined in more 

detail for possible local concentrations of minerals. Inaccessible areas were traversed as frequently as 

possible on foot with portable Geiger counters.

Instruments used in geologic reconnaissance consisted of a carborne gamma ray counter equipped with 

two 46-inchGeiger-Mueller cathode tubes,-"'a portable gamma ray counter: equipped with a 24-inchGeiger- 

Mueller cathode tube, portable gamma-beta counters of the Nuclear type, and a Berkeley sealer. The 

carborne counter and the portable 24-inch cathode tube were used to locate areas of high background gamma 

ray count (i.e. rock types containing minute but abnormal quantities.of radioactive elements).

GENERAL CONSIDERATIONS

It is the writers' belief that, to be most effective, reconnaissance for uranium deposits must be con 

sidered in connection with the framework of the geology of the region. Areas judged most likely to contain 

deposits of uranium, based on the present knowledge of the geologic conditions under which uranium occurs, 

should be examined first and in the greatest detail. Seemingly less favorable areas then should be considered.

. Particular attention has been given to the search for rock types which contain disseminated radioactive 

elements. This search has been stimulated by the possibility that locally, under favorable geologic con 

ditions, radioactive minerals may be concentrated from such disseminated bodies. Thus, volcanic rocks,
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tuffaceous sediments, and arkose often contain small amounts of uranium which could be concentrated by 

geologic agents in favorable receptor rocks. 

  Receptor rocks include:

1. Carbon and carbonaceous materials, such as coal and carbonaceous shale, probably adsorb 

or otherwise concentrate the uranyl ion (Tolmachev, 1943). Hence they are suitable receptors for 

the concentration of uranium carried by ground.water, either past oripjesent.

2. Clay minerals of relatively large space lattice may concentrate uranium through ionic

exchange or adsorption(FredericHsqo, 1948).

In addition to the above receptor materials limestone may be of some importance in the concen 

tration of uranium. Notestein (1918) has stated that "calcite readily precipitates vanadium and uranium 

from vanadyl and uranyl sulphate solutions."

The distribution of coal and carbonaceous rocks in New Mexico is relatively well known, as are the 

broad outlines of the chief areas of volcanic flows, tuffs, and associated materials. Where volcanic rocks 

and tuffs are concerned, it is necessary also to consider the probable former extent of the potential source 

rocks as well as their present distribution. The places where receptor rocks and possible source rocks are 

associated were examined first.

REGION'S^/ INVESTIGATED

Carbonaceous beds were examined in eight regions during the 1951 field season. Most of the regions 

contained extrusive igneous rocks or were adjacent to igneous activity. These include the following 

(figs. 1 and 2):

1. Datil Mountain region

2. Z-uni-iGallup Basin region

l/In~the present'discussion:'region refers to a geographic area of rather broad extent. Area refers to 
a portion of a region, and locality refers to individual outcrops or lines of outcrop within an area. Areas 
described In this report do not. necessarily; fall; within the: confines of previous mapping projects.
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3. Carthage, Sierra Blanca, and Engle regions

4. Mount Taylor region including the San Mateo area

5 0 San Ysidro and La Ventana areas in the Nacimiento region

6. Chuska Mountain region

7 0 Black Mesa region

8. Miscellaneous areas

Marine black shale bodies of various ages were examined at a number of localities and sandstone-type 

copper deposits were examined where present in the regions studied.

Datil Mountain region, New Mexico

The Datil Mountain region in Socorro, Catron, and Valencia Counties, New Mexico, has been 

mapped and described by Winchester (1921). Cretaceous coal-bearing strata of Mesaverde age are overlain 

locally by the Tertiary Datil formation. The Mesaverde strata consist of interbedded sandstone, shale, and 

subbituminous coal. The coal beds are relatively thin and lenticular. The Datil formation is composed of 

conglomerate, and andesitic and rhyolitic tuff. The Datil formation was checked radiometrically in the 

field at numerous localities but no abnormal radioactivity was observed. Coal beds were checked radio- 

metrically throughout the stratigraphic section in Jaralosa Canyon and at positions high in the stratigraphic 

section in Red Canyon with negative results. As radioactivity was not noted, no samples were collected in 

the Datil Mountain region.

Zuni-Gallup Basin region, New Mexico

The Zuni-Gallup Basin in Valencia and southern McKinley Counties, New Mexico, has been mapped 

and described by Sears (1925). Interbedded sandstone, shale, and subbituminous coal of the Mesaverde
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formation of Upper Cretaceous age is present over most of the region. McCann (1938) has described 

Tertiary sediments with white tuff and bentonitic clay resting unconformably on the Mesaverde formation 

in the Zuni Basin. The tuffaceous material was examined by the writers at several points along New Mexico 

State Highway 32 between Gallup and Zuni. Coal beds a few feet stratigraphically below the erosional 

unconformity were also examined. Abnormal radioactivity was not found in either the tuff or the coal and 

no samples were collected.

Carthage, Sierra Blanca, and Engle regions, New Mexico

The Carthage, Sierra Blanca, and Engle regions in Socorro, Lincoln, and Sierra Counties, New 

Mexico, were examined briefly,, Basic igneous intrusions of Tertiary age are in close association with 

carbonaceous and coal-bearing strata of Upper Cretaceous age. Abnormal radioactivity was not observed 

in either the igneous rocks or the carbonaceous beds. One sample (Sample 17) from a carbonaceous shale 

in the Upper Cretaceous about 5 miles east of Engle contained 0.002 percent equivalent uranium, which is 

not considered significant.

Mount Taylor region, New Mexico

A slightly radioactive tuff is widespread in the Mount Taylor region in McKinley and Valencia 

Counties, New Mexico. The tuff is a potential source for radioactive elements; carbonaceous beds 

in the Dakota sandstone and the Mesaverde formation may be important factors in the concentration of 

uranium derived from the tuff. The geology of the Mount Taylor region has been described by Gardner 

(1910) and by Hunt (1936, 1937).

Hunt (1937, p. 58) attributes the tuff to the earliest period of eruption of Mount Taylor and describes 

it as a rhyolitic tuff that is distinctly bedded. Other types of volcanic rocks are also present. The tuff is 

well exposed in the Grants Ridges about 3 miles northeast of the town of Grants where a pumice mine is 

now being operated. The tuff is also exposed at numerous points around La Jara Mesa in the San Mateo 

area and on the north end of Horace Mesa. Three samples of the tuff (Samples O, 19, 20) were collected 
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at the mine north of Grants. The samples contained from 0. 002 to 0.603 percent equivalent.ura'nium and 

0.001 percent uranium. Clayey material (Sample 21) collected from a;;playa in the canyon below the 

pumice mine contains 0.004 percent equivalent uranium and 0.002 percent uranium.. These percentages 

are significant in that they indicate the presence of disseminated uranium in the Mount Tayibr region. The 

tuffaceous material is porous and permeable which makes it readily susceptible to leaching by ground water 

solutions. Under favorable geologic conditions the disseminated uranium may be concentrated in rpck units 

in close proximity to the present, or past, distribution of the tuff.

Cretaceous carbonaceous rocks and coal have been examined radiometrically at numerous points in 

the Mount Taylor region with negative results. At the places examined so far, however, the rocks between 

the carbonaceous material and the tuff have so little porosity and permeability that ground water could not 

readily carry mineral-bearing solutions into the carbonaceous material. At least 2, 000 feet of argillaceous 

sediments is present between the tuff and the carbonaceous material. Coal (Sample 18) in Lobo Canyon, 

west of Mount Taylor, contained only 0.003 percent uranium in the ash of the coal, Samples 18 to 23 were 

collected in the Mount Taylor region.

Additional work in the Mount Taylor region will be aimed at finding carbonaceous material located 

favorably in relation to potential source rocks.

Nacimiento region, New Mexico Y

Mesaverde and Dakota sediments of Cretaceous age, containing coal and carbonaceous shale, crop 

out in the San Ysidro area in the southern portion of the Nacimiento region, Saildoval County, New Mexico 

(Hunt, 1936). The northern limits of the area are about 3 miles south of the town of San Ysidro. Pumiceous 

sediments of the Tertiary Santa Fe formation are exposed just east of the area and may have supplied radio 

active elements which could have been concentrated in the carbonaceous Cretaceous sediments. Only minor 

radioactivity has been found in the San Ysidro area. A bed of coal 1. 9 feet in thickness (Sample 25) in 

the Mesaverde formation contains 0. 004 percent uranium in the ash. Samples 24-27 and 41-42 were col 

lected in the San Ysidro area.
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The La Ventana area in the southern part of the Nacimiento region is located just west of the highly 

folded and faulted pre-Cambrian and Paleozoic rocks in the Sierra Nacimiento. The geology of the area 

has been described by Renick (1931), Dane (1936), and Wood and Northrop (1946). Coal occurs in rocks of 

Mesaverde age in the vicinity of La Ventana. On the eastern flank of the Sierra Nacimiento the Bandelier 

tuff of Pleistocene (?) age caps many of the higher mesas. The Bandelier tuff is also widespread on the 

Jemez volcanic plateau to the east of the Sierra Nacimiento. The tuff contains as much as 0.006 percent 

equivalent uranium and 0.003 percent uranium (Samples 95, 96). The La Ventana area seemed favorable 

for the occurrence of uraniferous coal because of the possibility that the Bandelier tuff formerly lapped 

westward across the Sierra Nacimiento and thus supplied uranium which could be concentrated in the carbo 

naceous rocks of the Mesaverde formation.

Additional reconnaissance in the eastern part of the Nacimiento region will aim at finding other 

deposits of carbonaceous rocks favorably located in relation to the Bandelier tuff on the Jemez plateau.

Uranium was found in coal and carbonaceous shale in the Allison member of the Mesaverde formation 

on La Ventana Mesa in August, 1951, (Bachman and Read, 1951). Uranium was also found east of La Ventana 

Mesa in carbonaceous beds in the Gibson coal member of the Mesaverde formation and in the Dakota sand 

stone (Read, 1952). The coal on La Ventana Mesa contains as much as 0.62 percent uranium with 1.34 

percent uranium in the ash. The La Ventana deposits are described in detail and with plans for further work 

by Vine, Bachman, Read, and Moore (1952, TEI-241, in preparation).

Chuska Mountain region, New Mexico and Arizona

Upper Cretaceous strata bearing coal and carbonaceous rocks are widespread in the Chuska Mountain 

region at San Juan County, New Mexico and Apache County, Arizona and the adjacent San Juan Basin in 

New Mexico. Volcanic rocks of Tertiary age are intimately associated with the Cretaceous strata. The 

volcanic rocks occur chiefly in plugs and are usually of basic composition. However, Gregory (1917, p. 81) 

has reported rhyolitic ash in the Chuska sandstone of Tertiary age.
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The portion of the Chuska Mountain region examined is on the western flank of the San Juan structural 

basin. On Beautiful Mountain, (fig. 3) strata of Mesozoic age dip eastward into the basin from the northern 

extension of the Defiance uplift which bounds the San Juan Basin on the west. The Mesozoic rocks are 

truncated and overlain by the Chuska sandstone and other rocks and volcanic debris of Tertiary age.

Minor radioactivity was detected in carbonaceous sediments and coal of Upper Cretaceous age on 

Beautiful Mountain. The Upper Cretaceous Tocito sandstone includes a zone of carbonaceous material and 

coal at its top. Where the carbonaceous material is near the erosional surface upon which the Tertiary 

sediments were deposited, minor radioactivity was detected at many places. On Beautiful Mountain, the 

upper half of a bed of coal 1.3 feet thick contains 0.007 percent uranium (Sample 103). Immediately 

below a joint in the overlying strata the same bed contains 0.010 percent uranium with 0.021 percent 

uranium in the ash (Sample 102). Other carbonaceous material about 150 feet stratigraphically and 

topographically below the points sampled contained no abnormal radioactivity.

Slightly abnormal radioactivity was detected in many volcanic plugs and their associated dikes. 

Radioactivity was estimated to be 0.003 percent equivalent uranium. At several localities on Beautiful 

Mountain and on Lukachukai Mountain to the west, the Tertiary rocks and volcanic debris contain slight 

radioactivity. The Tertiary rocks and volcanic material thus seem to be potential source beds for secondary 

accumulation of uranium in the coal and carbonaceous rocks.

These Tertiary rocks and volcanic debris having slight radioactivity cap both Lukachukai Mountain 

and Cove Mesa and might be the source of the uranium in the Morrison formation at these places. This 

possibility probably would be of little importance in the exploration of the Morrison formation in that area 

but it should be considered in connection with any age determinations made on the Morrison ores of that 

area.
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Black Mesa region, Arizona

The Black Mesa region (fig. 4) covers an area of about 3,000 square miles in Navajo, Apache, and 

eastern Coconino Counties, Arizona. Sedimentary rocks of Dakota (?) and Mesaverde age cap the mesa at 

most places. Coal and carbonaceous shale are prominent in these rocks. Hack (1942) has described the 

Bidahochi formation, which contains volcanic material, resting on Cretaceous and older deposits in the 

Black Mesa-Hopi Buttes regions. Both the Cretaceous carbonaceous sediments and the Bidahochi formation 

have been examined radiometrically. No abnormal radioactivity has been detected in the Bidahochi 

formation; however, minor radioactivity has been noted in carbonaceous material and natural coal ash on 

Black Mesa, At the Keams Canyon locality (Sample 111 and fig. 4) a coal bed-2.0 feet thick contains 

0 0 004 percent equivalent uranium and 0.002 percent uranium. At the Tuba City coal mine, about 10 miles 

east of Tuba City, a natural ash contains 0.004 percent uranium((Sample 114 and fig. 4) 0

Miscellaneous areas

Other areas visited during the 1951 field season include the following:

1. Walsenburg area, Huerfano County, Colorado. Volcanic plugs intrude strata of Cretaceous and 

Tertiary age. Several acidic plugs in the vicinity of Walsenburg showed slightly abnormal radio 

activity. R. B. Johnson collected a sample from the Pierre shale of Cretaceous age which showed 

slight radioactivity (Sample 105) 0 The sample was collected in the contact zone of the Pierre 

shale with a dark igneous dike.

2. Pecos area, Santa Fe County, New Mexico,, Coal of Pennsylvanian age in the Pecos Valley was 

examined but no abnormal radioactivity was detected. - -

3. Sage Plains, Montezuma County, Colorado, and San Juan County, Utah. Coal in the Dakota 

sandstone was examined at a number of localities along U. S. Highway 160 between Cortez, 

Colorado, and Monticello, Utah, but no abnormal radioactivity was detected.
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4. Asphaltic sandstone of Triassic age (Santa Rosa sandstone) about 9 miles northeast of Santa Rosa, 

Guadalupe County, New Mexico, was examined radiometrically but with negative results.

5. Sandstone-type copper deposits. Numerous sandstone type cojjper -deposits were examined,, Minor 

radioactivity was .detected in most of these deposits. .The deposits are .described in. greater detail 

by Bachmah and Read (1952).

MARINE BLACK SHALE

Marine black shale of Devonian, Mississippian, and Pennsylvanian age was examined at several 

localities in New Mexico and Arizona. Equivalent uranium content did not exceed 0 0 004 percent in any 

of the samples collected. Localities visited included black shale in the Madera formation of Pennsylvanian 

age near Tres Ritos, Taos County, New Mexico (Sample 1); Percha shale (fig. 1) of upper Devonian age in 

Otero and Socorro Counties, New Mexico (Samples 7-15); shale in the Lake Valley limestone of Mississippian 

age in Socorro County, New Mexico (Sample 16); and the upper shaly portion of the Martins limestone of 

Devonian age in Gila County,. Arizona (Samples 106-109). Analyses of these samples are given in the 

appendix.

RADIOACTIVE VOLCANIC ROCKS

Radioactivity detected in volcanic rocks examined in this study was not restricted to a narrow range 

of petrologic types, but was detected more consistently in acidic volcanic rocks than in basic ones. The 

acidic Bandelier tuff of Pleistocene (?) age on the Jemez volcanic plateau and the rhyolitic tuff in the 

Mount Taylor region showed minor abnormal radioactivity at most places. However, the Abiquiu formation, 

an acidic volcanic tuff of early Tertiary age at the north end of the Jerriez volcanic plateau, and a Tertiary 

acidic tuff in the Zuni basin were not radioactive.

Most dark volcanic rocks examined contained no radioactivity which was detectable in the field; 

however breccia and minette in volcanic plugs, such as Ship Rock, Mitten Butte, Ford Butte, and Bennett
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Peak in San Juan County, New Mexico and Agathla Peak and similar bodies in Monument Valley, Arizona 

and Utah, (Williams, 1936) contain slightly abnormal radioactivity. The relatively high potassium content 

of minette does not appear to be sufficient to account for the radioactivity of the plugs as Twin Cones, near 

Gallup, New Mexico, contains a similar minette which shows no radioactivity. Several monchiquite . 

volcanic plugs in the Hopi Buttes region were examined but were not radioactive.

PLANS

Areas in which abnormal radioactivity was detected during 1951 in coals and carbonaceous shales and 

potential source rocks in New Mexico and Arizona are being examined by the Survey in reconnaissance 

fashion this year. The areas in which the work is being concentrated and the occurrences there of abnormal 

radioactivity are summarized below.

1. The east flank of the Chuska Mountains, San Juan County, New Mexico from Chuska Valley 

southward to the vicinity of Washington Pass, including Beautiful Mountain where one sample from a coal 

bed in the Tocito sandstone contained 0 0 007 percent uranium,, A brief airborne radiometric survey was 

made during September 1952 and, although the detailed results are not yet available, one anomaly of 

possible interest was found. Exposures of coal and carbonaceous shale are poor and the ground reconnaissance 

is being made with the most sensitive radiometric instruments available.

2. The Mount Taylor-Mesa Chivato region contains slightly uraniferous volcanic rocks resting on 

coal-bearing Cretaceous strata. The coal and carbonaceous rocks are being examined in detail. An 

important part of the investigation in this area is the study of the regional geology of the tuff to determine 

as far as possible the former extent of the tuff to focus attention on areas where carbonaceous rocks once 

were overlain by it.

3. Mesa Prieta, Sandoval County, New Mexico consists of Cretaceous coal-bearing strata capped by 

volcanic rocks. Little is known of the volcanic rocks but Mesa Prieta is about half way between the Mount 

Taylor-Mesa Chivato region and the Jemez volcanic plateau, where slightly radioactive volcanic rocks occur,,
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Exposures in the vicinity of Mesa Prieta are poor and reconnaissance radiometric examination is being made 

with the most sensitive instruments available. An airborne radioactivity survey will be made if feasible,,

4. Chacra Mesa, McKinley County, New Mexico, consists of coal-bearing rocks that may once have 

been overlain by volcanic rocks. Preliminary reconnaissance is being undertaken.

5 0 The Bla.ck Mesa region contains coal-bearing rocks, and a natural coal ash at the Tuba City mine 

contains 0.004 percent uranium. Possible sources of the uranium have not been recognized,, Some coal 

beds in the nearby areas could be mined by stripping and other strippable coal beds probably exist in the 

Black Mesa region. Coal beds and carbonaceous rocks are being examined wherever possible. In addition, 

reconnaissance is being continued in the Jemez Plateau and in the Nacimiento region.

Plans for work on La Ventana Mesa, Sandoval County are given in detail in TEI-241 (in preparation). 

Throughout the reconnaissance, data on volcanic rocks are being gathered. These data will contribute to 

knowledge of petrologic types of volcanic rocks containing disseminated uranium, the areal extent of these 

types, and the natural conditions under which uranium could be released from them.
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APPENDIX

Samples collected for laboratory analysis, 1951

Sample eU U Ash U in ash
Number Percent Percent Percent Percent ^Location and Remarks___

BNM-0 0.0026 0.0010 Pumice, mine ca. 5 miles north Grants, N. Mex.

1 0.002 0.001 Bituminous shale, marine Pennsylvanian(Madera
fm), 1. 9 miles east of Taos-Mora County line on 
N. Mex. State Hwy. No. 3

2 0.012 0.010 Coyote Mining Dist.   Mora County, N. Mex.
Carbonaceous shale associated with sandstone- 
type copper deposit, Sangre de Cristo fm. 
(Permian)

3 0.006 0.004 Tailings from prospect pit, Coyote Mining Dist,

4 0.010 0.009 Tailings from prospect pit, Coyote Mining Dist,,

5 0.003 0.001 Guadalupe mine, Guadalupe Co., N. Mex.
Carbonaceous shale associated with sands tone- 
type copper deposit. Santa Rosa sandstone, 
Triassic

6 0.002 0.002 Guadalupe mine, carbonaceous material in
sandstone

7 Less than
.001 . Base of Percha shale (Devonian) Alamo Canyon,,

Otero Co. , N 0 Mex.

8 ' ^ 004 . . 002 Calcareous zone in Percha shale, ca. 15 feet
above base, Alamo Canyon

9 0.004 0.002 Calcareous zone in Percha shale, ca. 22° above
base^ Alamo Canyon

10 0.003 Percha shale, Alamo Canyon, Basal 3" of 6'
shaly unit

11 0.002 . Percha shale, Alamo Canyon.Upper 3' of 6'
shaly unit

12 0.001 Percha shale, Alamo Canyon,Nodular unit below
contact with Lake Valley limestone (Miss.)

13 0.001 Percha shale, 20'from base, Rhodes Pass,, San
Andres Mt§0 , Socorro County, N. Mex.

14 0.001 Percha shale, 20'unit above No. 13
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Samples collected for laboratory analysis, 1951--Continued

Location and Remarks
Sample eU U Ash U in ash 
Number Percent Percent Percent Percent

BNM-15 0.001

16 0.002

17 0.002

18 0.001 0.001

19 0.002 0.001

20 . 0.003 0.001

21 0.004 0.002

22 0.002

23 0.002

24 Less than 
	0.001

25 Less than .001 
	0. 001

26 0.001 0.001

27 0.002

28 0.004 0.005

29 0.007 0.006

30 0.009 0.009

31 0.005 0.006

32 0.007 0.009

Percha shale, 10' unit above No. 14

Calcareous shale, in Lake Valley limestone 
(Miss,) Rhodes Pass

Carbonaceous shale, Mesaverde fm. (Cret.) 
ca. 5 miles east of Engle, Sierra Co., N. Mex.

31. 0 0. 003 Coal, Mesaverde fm. (Cret.) Lobo Canyon west 
of Mt. T ay lor, Valencia Co., N. Mex.

Pumice, mine ca. 5 miles north Grants, *:, :. ..;. 
Valencia Co., N. Mex.

Pumice, mine ca. 5 miles north Grants, N. Mex.

Clay, playa below pumice mine, 5 miles north 
Grants, N. Mex.

Carbonaceous shale parting, Dakota sandstone 
(Cret.), 3 miles north Prewitt, Valencia Co., 
N. Mex.

Carbonaceous shale parting, Dakota sandstone 
(Cret.), 5 miles north of Grants, N. Mex.

Santa Fe fm. (Pliocene), pumiceous, 3 miles 
south San Ysidro, Sandoval Co., N. Mex.

33.2 0. 004 Coal, Mesaverde fm., San Ysidro coal field, 
Sandoval Co., N. Mex.

Clay, overlying No. 25 

Shale, overlying No. 26

Aggregate of rock types, Spanish Queen mine, 
Abo fm. (Permian), Jemez Canyon, Sandoval 
Co., N. Mex.

Carbonaceous shale, Spanish Queen mine 

Carbonaceous shale, Spanish Queen mine 

Sandy carbonaceous shale, Spanish Queen mine

Copper mineralized zone, Spanish Queen mine 
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Samples collected for laboratory analysis, 1951 Continued

Sample eU U Ash U in ash 
Number Percent Percent Percent Percent Location and Remarks

BNM-33 0.007 0.008

34 0.004 0.003

35 0.007 0.009

36 0.019 0.015

37 0.006 0.005

38 0.005 0.005

39 0.002 0.003

40 0.003 0.002

41 0,002

42 0.001 0.001

Copper mineralized zone, Spanish Queen mine 

Copper mineralized zone, Spanish Queen mine

Carbonaceous shale, outcrop adjacent to 
Spanish Queen mine

Pod-like mass, copper mineralized, zone, Spanish 
Queen mine

Copper mineralized zone, Agua Zarca sandstone 
(Triassic Senorito Dist., Sandoval Co., N. Mex,

Copper mineralized zone, Abo fm. (Permian) 
Piedras Negras Canyon, Sandoval Co., N. Mex0

Copper mineralized zone, Poleo sandstone 
(Triassic) Cobre Wash, Rio Arriba Co.   N. Mex.

Carbonaceous shale in Wanakah fm0 (Jurassic)^ 
Butte 21/2 miles south of Coyote, Rio Arriba 
Co., N. Mex.

Carbonaceous shale in Dakota sandstone (Cret.). 
San Ysidro coal field, Sandoval Co., N. Mex,

Carbonaceous shale in Dakota sandstone. Below 
No. 41

Note: Samples 43-92 included in Trace Elements Investigations Report 241 
(Vine, Bachman, Read, Moore)

93 0.006

94 0.005

95 0.006 0.003

96 0.003 0.003

Rat excreta associated withBandelier tuff, Jemez 
volcanic plateau, Sandoval Co., N. Mex.

Tuff, same locality as No. 93

Bandelier tuff (Tertiary), Rio Las Vacas Canyon, 
Sandoval County, N. Mex.

Bandelier tuff, Jemez Canyon, Sandoval County, 
N. Mex.

Note: Samples 97=101 included in another report. (Vine, Bachman, Read, Moore).
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Samples collected for laboratory analysis, 195 I Continued

Sample elJ U Ash U in ash 
Number Percent Percent Percent Percent Location and Remarks

BNM-102 0,010 0.010 45.5

103 0.006 0.007 . 56..1

104 0. 002 0. 002

105 0. 002 0. 002

106 0.004 Less than 93.2 
0.001

107 0.004 Less than 91.0 
0.001

108 0.003 88.4

109 0.004 Less than 87.8 
0.001

110 0. 002 91. 5

111 0.004 0.002 79.0

112 0.004 0.002 91.5

113 0.003 0.002 97.8

114 0.005 0.001 93.9

115 0.002 0.001 420 5

0. 021 Coal, Tocito sandstone, (Cret;), Beautiful 
Mountain, San Juan County,, N0 Mex0

0. 013 Coal and bone, Tocito sandstone,, Beautiful 
Mountain

Iron stained Tocito sandstone, Beautiful 
Mountain

Pierre shale (Cret.) associated with basaltic 
dike, Huerfano County, Colo.

Less than Lower 5' of 20'shale in Martin limestone 
0. 001 (Devonian) Gila County, Ariz.

Less than Second 5° above 106 
0.001

Third 5° above No. 107

Less than Top 5° above No. 108 
0.001

Carbonaceous shale, Cretaceous,, Deer 
Creek coal field, Gila Co. , Ariz.

0. 003 Carbonaceous shale, Cretaceous, Keams 
Canyon, Navajo Co.   Ariz0

0. 002 Carbonaceous shale and stone above No. Ill

0. 002 Natural ash, upper 1° of 2° Tuba City coal 
mine, Coconino County, Ariz.

0. 004 Natural ash, below No. 113 

0. 002 Bony coal 5. 5' below No. 114
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GEOPHYSICAL OBSERVATIONS IN PARTS OF THE GRANTS DISTRICT, 
~ . . . ~- .. .. ~ :.; . . ·' . ·'· ~-

McKINLEY COUNTY, NEW :MEXlDO 
0: ' • . . •• ' - .. .. . , .,· , ,. 

By 

Kenneth Lo Cook and Galvin Ko Moss 

ABSTRACT 

Geophysical observations near Haystack Mesa in the Grants district 1 

McKinley County~ New Mexico, had the dual objective of investigating 

the unusual occurr~nce of negative aeromagnetic anomalies in close 

association with airborne radioactivity anomalies, and of investigating 

other geophysical methods which might assist directly or indirectly in 

the search for uranium ores in the Grants districto Ground magnetometer 

tests indicate the apparent correlation shown in the airborne data is 

fortuitouso 

Ground magnetometer and self-potential surveys on an experimental 

basis may be justified to test the applicability of these methods in 

future explorationo 1\..eroJ."D.agnetic surveys would aid field geologic 

studies in locating concealed Tertiary intrusives 9 which may have affected 

ore localizationo 

Continuation of the airborne radiometric survey of the Todilto 
. -

limestone outcrop is recommended to search for promising areas that might 

contain additional deposits. 
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INTRODUCTION 

In a combined airborne radioactivity and aeromagnetic survey in the 

vicinity of Grants, New Mexico, made by the Uo S.o Geological Survey on 

May 28, 1951, an unusual association of radioactivity and negative 

magnetic ~omalies was noted {~tead, 195l~o ~s it was thought that this 

association might reflect a genetic relationship between the uranium 

mineralization and the geologic structure causing the negative magnetic 

effect, further investigation seemed advisableo 

~n pecember 12 and 13, 1951, field examinations were made in 

seeso 19 and 25, ~o 13 No, -~· 10 ~., ~o M. Bo and ~o ~~ Mb~inley ~ounty, 

New Mexicoo Brief ground magnetometer tests were also made in sec. 19o 

The magnetometer test area lies about 1 mile south of Haystack Mesa, 

about 6 miles north-northeast of the village of Bluewater (Bluewater 

lies about 12 miles northwest of the city of Grants), or about 20 miles 

northwest of Mount Tayloro Section 25 lies about 6 miles east.:southeast 

of Haystack Mesa, about 9 miles northeast of the village of Bluewater, or 

about 15 miles northwest of Mount Tayloro 

The field examinations had the dual purpose of investiga ti_ng by 

geologic and ground magnet<;>m~ter traverses the unusualoccurrence of the 

observed negative magnetic anomalies in close association with observed 

radioactivity anomalies, and of investigating the possibility that other 

geophysical methods, in addition to the standard radioactive method 

already employed, might offer some additional help, either directly or 

indirectly, in the search for uranium ore in progress in the Grants 

districto 
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The writer wishes to thank Mro Irving Rapaport of the Atomic Energy 

Commission and his staff for their cooperation and help given in several 

conferences during the field tests and examinationso The work upon 

which this report is based was done on behalf of the Atomic Energy 

C ommissiono 

GENERAL GEOLOGIC RELATIONSHIPS 

The Grants district lies along the northern flam~ of the Zuni Uplift 

which is a northwestward-trending dome of early Tertiary age covering 

approximately 2~000 square miles ~Towle and R.apaport, .l952)o Sedimentary 

rocks of Jurassic and Cretaceous age are exposed in or near the area in 

which the field examinations were madeo In seco. 19, where the magnetom-

eter tests were made, are the volcanic cone El Tintero (figo 1) and 

an extensive lava bed that extends southward to the village of Bluewatero 

Mount Taylor lies about 20 miles southeast of El Tinteroo Hunt (1938, 

Po 73) describes the area north of Bluewater, which includes the 

El Tintero cone area, as follows: 

Very recent flows of basalt are found in the valley of 
the Rio San Jose along the south border of the (Mount Taylor) 
volcanic fieldo These flows were given only casual attention, 
because none were supplied by vents within the (Mount Taylor) 
fieldo Some of the vents are along the east side of the Zuni 
Mountains, others are north of the village of Bluewater, and 
others are near Laguna Pueblo. The flows have exceedingly 
fresh surfaces, which, combined with their position in th~ 
valley bottom, make them appear as if they had been flowing 
only yesterdayo These flows are more ferromagnesian than most 
of the sheet eruptives of the Mount Taylor volcanic -fieldo 
They consist of labradorite with a high percentage of olivine, 
slightly less augite, and some magnetiteo 
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EXPLANATION 

TR.A I Magnetometer traverse 

- ~£. 9 Airborne traverse (Index number indicated) 
. 64 

===-::::===~ Rood .. 
~ Lava 

0 Todilto formation {limestone) 

.1. 
0 2. 

Figure I.,... Map of surveyed area, near Grants, N_ew Mexico- 1952. 
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~n the test area in sec. 19 the prominent geologic features are: 

(1) the red southward-facing cliff of Entrada sandstone capped with 

Todilto limestone, which forms a bench or euesta extending to the north 

away from the cliff and (_2) ~1 Tintero volcanic cone ~figso 1 and 2). 

Exposures ot ·the lava bed extend northward from ~1 Tintero to within 

about 500 fee~ of the south face of the cliff (fig. 1) e A mantle of 

alluvium, probably between 2 and 5 feet in aver~ge thickness, covers 

the Todilto limestone. ~xcept at or near the edge of the cliff, the 

alluvium is probably sufficiently thick to mask completely the 

radioactivity of· the ore within the Todilto limestone. At least 

locally in this area the alluvium or residual soil .apparently contains 

some radioactive minerals. 

Uranium deposits 

The tests and field examinations discussed in this report were. 

confined solely to the ore deposits in the Todilto limestone, which 

is the principal ore horizon in the Grants districto 

Uranium deposits of the Grants distric~ are . descr~bed by Towle 

and Rapaport (1952) as follows: 

••••• Irregular, blanket-type uranil.Ull deposits are in 
terrestrial Jurassic sediments. The principal ore-horizon is 
tbe upper recrystallized portion of the Todilto limestone • . 
T'his limestone erodes as benches one-half. ·to three miles wide, 
enabling relatively cheap exploration and open-pit mining. Ore 
deposits have also been discovered in the sand lenses of the · 
Morrison formation, 500 to 800 feet stratigraphically above the 
Todilto. The Morrison erodes into steep cliffs, necessitating 
more expensive exploration and mining methods. 
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The uranium minerals in the Todilto are carnotite, 
tyuyamunite, and uranophane; finely disseminated pitchblende 
is found where the deposits are removed .from the effects of 
superficial oxidationo Gangue minerals are pyrite, hematite~ 
calcite~ and traces of barite and fluoriteo The sandstone ores 
in the Morrison contain carnotite and schroeckingerite~ associated 
with limonite and organic materialo The ore deposits are believed 
to have achieved their present form by the lateral percolation 
of sligh~ly heated Tertiary waterso Uranium, however, may have 
originally be~n contributed during the Jurassico 

According to Jo Wo Gruner (personal communication from Io Rapaport)J 

hematite existing as a pseudomorphic replacement of pyri~e is associated 

with the uranium minerals in seco 19o Because of this replacement the 

ore is now impoverished of pyrite and relatively enriched with hematiteo 

~n seco 25, however, a normal amount of pyrite is found in the uranium 

ore, as replacement of the pyrite by hematite has not occurred to any 

considerable extent (personal communication from Io Rapaport) o The ''normal" 

amount of pyrite is probably considerably less than 1 percent in terms of 

percentage of the rock volumeo 

To the geophysicist, the problem of whether the uranium deposits may 

be genetically related to dikes, known to exist in the Grants district, is 

of paramount importance principally because the discovery of the dikes is 

possibly amenable to geophysical methodso 

According to Rapaport (personal communication)~ however, no genetic 
. . 

relationship between the dikes and the ore bodies is knowno He stated 

further that in the Laguna area, east of Grants, good exposures of dikes 

which cut the uranium bodies were found, thus indicating that some of the 

dikes are older than the uranium bodieso 
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INSTRUMENT AND FIELD TECHNIQUES 

A standard, temperatur~compensated ~skania vertical magnetometer 

with a sensitivity of 29 gammas per scale division was used for the 

ground surveys. Three traverses were made: one insofar as possible 

directly. below airborne lineS (Traverse 8); one trending north from 

the north edge of the lava, up and over the so~th face of the cliff, 

and approximately 1,600feet along the Todilto limestone bench (Traverse 

A); and a third over a uranium body (Traverse I). About 140 magnetom-

eter stations we~e occupied in a total traverse distance of about 

7,500 feet. The magnetometer observations were made generally at 

2Q- or 25-foot intervals over exposed lava beds or in areas of steep ' 

magnetic gradients, at .25- or 50-foot ~ntervals over mineralized 

areas, and at lQO- to 20Q-foot intervals over unrndneralized areas 

or areas of gentle magnetic gradients. Distances along traverses 

were measured with a cloth tape. 

The ground magnetometer traverses within the area of the 

~tchison, Topeka and Santa Fe Railway grid system were tied to this 

grid. The traverses beyond the area of this grid system were tied 

to conspicuous features . on the grourid, such as· roads, cllffs, 

El Tintero volcanic cone, and iso~ated trees, which were plainly 

visible on the aerial photograph (approximate scale of the aerial 

photograph: 1.85 inch equals 1 mile). 
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MAGNETIC OBSERVATIONS 

Ground magnetometer traverse 8 is characterized by a gradual 

decrease in vertical magnetic intensity southeastward across the . 

bench or cuesta toward the cliff, a minimum of about 1,400 gammas 

near 200E (about 250 feet south of the edge of the cliff) 

accompanied by a small maximum near 375E, and a highly irregular 

intensity pattern for the remainder of the traverse (fig. 3)o 

The irregular magnetic intensity pattern southeast of 375E 

is probably caused by lava lying immediately beneath the thin 

mantle of alluviumo Lava is exposed in some places along 

traverse 8 southeast of the road, and probably extends northwest

ward bene~th the alluvium at least as far as 375Eo 

The negative anomaly at 200E may be caused by a dike, with 

inverse re~nent magnetization, or, equally plausibly, the negative 

anomaly may be the magnetic manifestation of the northwest edge of 

the lava bedo Small pieces of lava float were tested and found to 

reveal strong remanent magnetization, ho.t no oriented specimens 

from outcrops were t~eno 

The aeromagnetic anomaly can be correlated reasonably well with 

the ground magnetic anomalyo The minimum of the aero~gnetic 

anomaly ~fig. 3), which is about 600 gammas in magnitude, lies about 

230 feet northwest of the minimum of the ground magnet'ic anomaly. 

The offset is probably caused largely by either errors of location 
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or instrumental lag, or a combination of these factors; the amount 

of offset lies within the margin of location error for airborne 

surveys o As the airborne measurements are of total intensity -

measured from an arbitrary datum, there can be no direct comparison 

with the magnitude of gro~ measurements of vertical intensityo 

The airbo~ne radioactivity maximum (fige 3), located at about 

103~, lies over or close to areas where uranium minerals are known 

to occur at shallow depths in the limestone forming the top of the 

cuestao The r~dioactivity peak lies a~out 1,000 feet northwest of 

the aeromagnetic minimum and about 1,230 feet northwest of the 

ground magnetic minimUIIlo 

The general pattern of the magnetic profile of traverse A 

(figo 4) is somewhat similar to that of traverse 8o Southw~d 

over the Todilto bench, the vertical magnetic intensity d~creases 

and reaches a minimum of about 1,800 gammas at l;DN, about 250 

feet south of the edge of the cl~ff, then increases in magnitude 

to station 75N, where an irregular intensity pattern begins and 

persists to the south over the lava bed. The irregular intensity 

values indicate that the lava extends north at least as far as about 

75N. As before, the negative center is due either to an inversely 

magnetized dike or is the magnetic manifestation of the north 

edge of the lava bedo 

The trend of the magnetic negative anomaly, as sketched on 

figure 2 on the basis of traverses 8 and A only, is approximately 
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east-northeast or parallel to the face of the cliff. The data are 

insufficient to interpret confidently the significance of the magnetic 

trendo 

Ground magnetometer traverse I (figo.5) was taken over a 

uranium bodyo There are slightly anomalous magnetic intensities in 

places on this traverse, but any interpretation of them is inconclusive 

because of the broken drill rods that were left in at least one of 

the many drill holes along the traverseo 

CONCLUSIONS 

The results of the ground magnetometer tests " indicat~ that the apparent 

correlation between the negative aeromagnetic anomaly and the 

positive airborne radioactivity anomaly is probably fortuitous 

and cannot be attributed to a genetic relationship between uranium 

mineralization and the intrusion of dikes or the extrusion of the 

basaltic lava flowe 

REFERENCES CITED 

Hunt, Co Bo, 1938, Igneous geology and structure of the Mount 
Taylor Volcanic Field, New Hexicog Ue S. Geolo Survey Profo 
Paper 189-B, p. 73, and Plate 7o 

Stead, Fo Wo, 1951, Airborne radioactive survey in the vicinity 
of Grants, McKinley and Valencia Counties, New Mexico: Uo So 
Geolo Survey Trace Elements Memoranduru Repto 161, unpublished, 
PPo 1-13 ~ 

Towle~ Co Co, and Rapaport, I., 1952, Uranium deposits of the Grants 
district, Nevr Mexico, A. I •. M.E. Mining, Geology and Geophysics 
Division, Abstract of .Technical Papers, 1952 Annual Meeting, 
abstract only, P• 19e 



>-
1-
(/) 

TRAVERSE I 

Z--20 _ -

wm -----~~ ---~ ::;:-40 ---

::;: ----
~~ - -
<( (.!)60 -----~~ ---- --1- ---r---0: -so--

---------------------------------------------:---

w 
> 

GRID COORDINATES {IN HUNDREDS OF FEET). 

Figure 5.- Magnetic profile along Traverse I. 

...... 
~ 



OFFICIAL USE ONLY 
15 

USGS TEIR-244, Part II 

RECOMMENDATIONS 

The existence . of hematite in the ore and especially the shallow depth 

of the ore may j~stify some ground magnetometer surveys of an exploratory 

nature in the futureo Magnetometer tests should be made first in a 

drilled-out area where lost tools have been carefully recorded, to 

ascertain whether recognizable magnetic anomalies exist over or ~djacent 

to the uranium oreo Such magnetometer tests should be made first in 

seco 19, where more hematite exists, and next in seco 25o Unless 

recognizable magnetic anomalies over or adjacent to the ore are firmly 

established, no extensive ground magnetometer exploration will be 

justifiedo The experimental work discussed is not included in current 

Survey plans, but it will be considered if the Commission so requestso 

Towle and Rapaport have suggested that the ore deposits have 

achieved their present form by the lateral percolation of slightly 

heated Tertiary waterso If this is true the location of concealed 

Tertiary intrusives might help to indicate t.he probable sources of the 

heat and the direction of migration of the wa.terso Airborne magnetic 

surveys would aid greatly in locating such intrusives; and, if the 

Commission wishes, the Survey will consider undertaking such surveyso 

To date all large airborne radioactive anomalies found over the · 

. Todilto limestone can be corelated with the occurrence of uranium 

OFFICIAL USE ONLY 
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minerals in the grounde Airborne radioactive anomalies found 

occasionally over the lava beds are appare~tly not as diagnostic, 
-' 

however, as they may be the cumulative ~f'fect of widespread traces 

of radioactive material. In many places the mantle of alluvium masks 
1/ 

the radioactive effect of urani~be~ring bedrock, and uranium ore 

bodies, withou~ accompanying.airborne radioactive anomalies, have 

been found (pe~sonal communication from I. Rapaport). 
i : 

Continuation of the ~irborne radiometric survey of the outcrop 
I I· I , 

of the Todilto, completed thus far only in the Grants district, is 

recommended on a regional scale to outline promising areas that 

might contain additional depositso Such a. survey would cost about 

~15,000, and if approved by the Commission, might be undertaken by the 

Survey in the 1953 field seasono 

Brief experimental self-potential traverses probably should be 

made to determine whether or not this method can be applied to the 

Grants-type deposits in future explorationo The electrical tests 

should be made preferably in the early spring when the moist ground 

will afford better contact for the nonpolarizing electrodes. The 

probable great depth to the ground water table, the small percentage 

of pyrite, and other factors diminish the likelihood that substantial, 

consistent, self-potential anomalies will be £ound associated with 

the ores o The shallow . depth of the ore and the presence of pyrite, how-

ever, seem to justify at least some brief experimental electrical testso 

None are planned now but · they will be considered if the Commission desireso 
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AIRBORNE HADIOACTIVITV SURVEY IN THE VICINITY OF 
GRANTS, MqKINLEY AND VALENCIA COUNTIES, NEW MEXICO

by

Frank W. Stead 

ABSTRACT

An airborne radioactivity survey in the vicinity of Grants, New 

Mexico, was made on May 28, 1951; aeromagnetic measurements were made 

concurrently with the radioactivity measurements. Several radioacti 

vity anomalies were noted in conjunction with negative magnetic anom 

alies; this association is unusual and may reflect a genetic relation* 

ship between the uranium mineralization and the geologic structure 

causing the negative magnetic effect. Further investigation of the 

vicinity of the anomalies near the Haystack area, including a 

ground magnetometer survey, seems warranted*

INTRODUCTION

The airborne radioactivity survey in the vicinity of Grants, 

New Mexico, was made on May 28, 1951, as a part of a cooperative pro 

gram with the U. S 0 Atomic Energy Commission,, The accompanying map, 

figure 1, shows the location of the radioactivity and aeromagnetic 

anomalies over an area of about 45 square miles.



The survey was made by Geiger-counter and scintillation-counter 

equipment mounted in a Douglas DC-3A aircraft. Aeromagnetic measure 

ments were made concurrently with the radioactivity measurements. 

All traverses were flown at a nominal 500-foot flight level at quar 

ter-mile intervals. Aerial photographs were used for pilot guidance, 

and the flight path of the aircraft was recorded by a gyrostabilized 

continuous'strip-film camera. The distance of the aircraft from the 

ground was measured witji a continuously recording radap altimeter. 

A total of 2g- hpurs were spent in actual surveying. Approximately 

300 miles of traverse were flown.

The flight lines in the area, shown on figure 1, were oriented 

to give the maximum coverage of the outprop of the Todilto limestone 

of Jurassic age with the objectives of determining the response of 

the radiation detection equipment over known radioactive mineraliza 

tion and of locating other radioactive deposits in the general vic 

inity. One flight line, the extension of line 7 westward along the 

outcrop of Todilto limestone to near Gallup, New Mexico, has not been 

plotted on a base map as no anomalies were found along that flight 

line,

RADIOACTIVITY MEASUREMENTS

All radioactivity measurements were made approximately 500 feet 

above the ground bys (l) a dual channel radiation detector employing



19 2 by 42-inch Geiger counters; and (2) a scintillation detector 

employing 4-inch diameter by 2-inch thick sodium iodide crystals.

The dual-channel radiation detector has two output channels, 

the C channel and the T-C channel. The C channel records the mul 

tiple or coincidence pulses originating from hard qosraic radiation 

striking the bundle of counters; the T-C channel records the anti* 

coincidence pulses or the total counting rate minus the coincidence 

counting rate. A portion of the record for the T-C channel is 

shown in figure 2 A where the average counting rate is roughly 300 

counts per second at 40 divisions on the E-A tape. The time constant 

of the T-C channel of the dual-channel radiation detector, with a 

standard counting-rate meter output, is one second.

The scintillation detector consists of the 4-inch sodium iodide 

crystals as the radiation detector proper, a pre-amplifier, a linear 

amplifier and discriminator, and a modified counting-rate meter. 

The only unusual feature is the modified counting-rate meter which 

records automatically alternate one-second measurements from two 

identical output stages; thus, each channel accumulates pulses for 

one second and records that measurement in the following second to 

complete the cycle. Thus, the output of the modified counting-rate 

meter is comparable to that of a sealer for a one-second period of 

measurement, an improvement over the slower and more complex response 

of a standard counting-rate meter with a one-second time constant.
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The automatic correction of the radiation measurements for vari 

ation in distance of the aircraft from the ground, achieved by utili 

zing the radar altimeter output to modify the counting-rate meter 

output, was applied only to the modified counting-rate meter of the 

scintillation detection equipment; it was not applied to the dual- 

channel radiation detector c Using this correction, an anomaly will 

maintain the same apparent amplitude when measured between 250 and 

1,000 feet above the source, although the statist'ical fluctuation 

of the measurements becomes larger with increase in distance from 

the source.

During the survey, the Geiger counters were connected through 

a pre-amplifier to? (l) the dual-channel radiation detector (T-C 

channel); and (2) one of the modified counting-rate meters of the 

scintillation detection equipment whose output was also corrected 

for distance from source. Comparison of figures 2 A and 2 B shows 

the gain in resolution of the modified counting^rate meter with a 

one-second period of measurement, where the standard deviation would 

be )/fl9 over the typical counting-rate meter of the dual-^channel ra 

diation detector with a one-second time constant, where the standard 

deviation would be ^2NXTC 0

A Halross Model 939 Scintillometer was carried, during the sur 

vey and by visual comparison with the records of the other equipment 

was found to be relatively sluggish and insensitive.
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Measurements of total magnetic intensity were made simultaneously 

with the radioactivity measurements, using a Model ASQ-3A airborne 

magnetometer.

Extent of coverage.

At a nominal 500-foot flight level, the width of the zone from 

which the radioactivity is measured is at least 1,4-00 feet. Thus, 

at quarter-mile spacing of flight lines or 1,320-foot intervals, the 

entire area should be covered adequately. During this particular 

survey, deviations from planned parallel flight lines were made on 

lines 6, 7, 8, and 9 to avoid topographic highs v/here the Todilto 

outcrop was lacking. It is possible that small areas of considerable 

activity midway between flight lines 6 and 7 may not have been noted.

Location of anomalies

The approximate location of each radioactivity and magnetic anom 

aly is shown on figure 1 by appropriate symbols. The compilatipn and 

plotting of data _/ require the assumption of straight-line flight

_/ Jensen, Homer, and Balsley, J. R., Jr., Controlling plane pos 
ition in aerial magnetic surveyings Eng. & Min. Jour., vol. 147, no, 8, 
pp. 94-95, 153-154, August 1946,  

and constant ground speed between recognizable positions plotted on the
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maps| thus, if the distance between such points is large, the error 

in estimated position midway between the points may be considerable. 

In this survey, the location of anomalies, as shown on figure 1, is 

correct within 300 feet; more precise plotting is not possible due 

to inaccuracies in the base map of that order of magnitude,

RADIOACTIVITY AND MAGNETIC ANOMALIES

The radioactivity and magnetic anomalies recorded during the 

survey are listed in table 1 and are shown on figure 1 by appropriate 

symbols. Small changes in radiation intensity occurring over a flight 

distance of more than 1 mile (2k seconds average flying time) probably 

reflect a characteristic of the soil mantle or formations exposed at 

the surface and have not been shown as anomalies.

The pertinent E-A records for the anomalies of greatest interest 

near the Haystack area in Sec. 19, T. 13 N,, R. 10 W., are shown in 

figures 2 A, 2 B, 2 C, and 2 D. The records for the scintillation 

detector during this particular survey were essentially valueless due 

to excessive noise in the amplifier and were used solely as a conf;Lrm- 

ation of anomalies recorded by the dual-channel radiation detector.

Figure 2 A is the E-A record of the Geiger counters from the T-C 

channel of the dual-channel radiation detector and is uncorrected for 

variation in distance from ground. The counting rate at 4.0 divisions 

is approximately 300 counts per second with a one-second time constantj
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Table 1 

Radioactivity and Aeromagnetic Anomalies

location of Location of
radioactivity aeromagnetic

Flight line anomaly I/ anomaly I/

4 Noo-1254.83 g/

5 No. 1301,53
No 0 1303o6S

7 No, 1380. 7S
No, 1389o4M No. 1389.7

8 No. U26.5L No. 1426.0
No. H30«2M 
No. U39S

9 No. U56S
No. U66.3L No. 1466.2

I/ Location designated by serial number on sijrip photograph and 
by corresponding edge marks on other records 5 on figure 1 the first 
two numbers have been dropped to avoid 5 digit numbers,

2/ S, M, L after number denote respectively small? medium and 
large radioactivity anomalies.

^/ Magnetic anomalies on lines 8 and 9 occur so close together 
due to overlapping of flight paths that they are plotted as one 
anomaly on figure 1.
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thus, the standard deviation of measurement is slightly less than 3 

divisions on the E-A tape» The large anomaly at L426.5 is roughly 

8 times the standard deviation of the general background counting 

rate; the medium anomaly at 14-30 is roughly 3 times the standard de 

viation.

Figure 2 B is the E-A record of the Geiger counters connected 

to the modified counting-rate meter including automatic correction 

for distance from the outerop 0 The counting rate at 10 divisions 

on the E'-A tape is roughly 300 counts per second, the same as for 

the dual-channel radiation detector, but the measurement reflects a 

one-second period in which the pulses are accumulated as in a stan 

dard sealer rather than a one-second time constant. The standard 

deviation for each one-second period is the square root of the total 

events, in that second. Comparison of figures 2 A and 2 B shows the 

advantage of sharpening the resolution of measurement; the anomalies 

in 2 B are considerably easier to interpret than those in 2 A e

Figure 2 C is the radar altimeter record. The distance from 

the ground for the large anomaly at No 0 1426,5 was 400 feet and for 

the anomaly at No 0 1430 was also 400 feet.

Figure 2 D is the E-A tape for the magnetic airborne detector 

where ,the full-scale deflection was 200 gammas; thus, several scale 

shifts were made to obtain a complete record of the negative anomaly 

whose minimum was at No. 1426«, It will be noted that the large
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radioactivity anomaly at No. 14-26,5 is almost coincident with the 

sharp negative magnetic anomaly, in excess of 500 gammas, at No 0 

1426.

The significant portions of magnetic measurements have been rec 

tified and are shown as magnetic profiles for flight lines 7, 8, and 

9 in figures 3, 4* and 5 respectively,. Rectification of measurement 

here includes changing to rectilinear coordinates and adjusting the 

horizontal scale to 1 inch to the mile and the vertical scale to 1 

inch equals 160 gammas 0

Interrcretation of anomalies

The interpretation of the radioactivity anomalies is relatively 

straightforward as nearly all the anomalies can be directly related 

to ground areas where present exploration is underway. Exceptions 

are anomalies No. 1380.7 on line 7, No. 1439 on line 8, and No. 1456 

on line 9 that, from examination of the strip photograph, do not ap 

pear to be related to any present exploration, However, these anom 

alies are all small and may represent no more than small local areas 

in which the general level of radioactivity is severa}. times normal, 

a not unusual variation in background.

In the vicinity of the Haystack area, Sec. 19, T. 13 N., R. 10 W., 

the almost coincident occurrence of medium and large radioactivity 

anomalies with sharp negative magnetic anomalies is highly unusual*
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Although the relationship may be one of chance, the two cases separ 

ated by 0.7 miles suggest a possible genetic relationship rather than 

an accidental relationship. The negative magnetic anomaly may reflect 

a diabase dike or plug with inverse remanent magnetization; thus, the 

uranium mineralization in the Todilto limestone may be hydrothermal (?) 

and genetically related to a buried diabase dike or plug which was the 

source,, or channelway, for the mineralizing solutions. The nearby pre 

sence of a volcanic cone one mile to the south of the Haystack area 

lends credence to this possibility.

The negative magnetic anomaly, No, 14-26 on line 8 and shown on 

the magnetic profile in figure 4? is in excess of 500 gammas and -should 

be several thousand gammas if measured on the ground 0

CONCLUSIONS

The occurrence of negative magnetic anomalies in close associa 

tion with radioactivity anomalies known to represent uranium mineral- 

izailion of commercial importance is sufficiently unusual to warrant 

further investigation,, A ground magnetometer survey, properly coor 

dinated with all available geologic data, is recommended in the Hay 

stack area. Should such an investigation demonstrate any genetic 

relationship between uranium mineralization and the geologic struc 

ture causing the negative magnetic anomalies, further consideration 

might be given to a more comprehensive radioactivity-aeromagnetic 

survey of the surrounding region e
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UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

•	
WASHINGTON 25, D.C. 

2214 New Cuatczahouse	 wi', 1954. 
DenhveZ 2, Colorado 

Megiorndm 

To:	 Secretary to the Operating ComUttee, I(EA 

From:	 xecut1.ye Ottier, DMEA held Te&n, Region IV 

Subject: Docket 11G. II(EA-3152 (Uranium), H*r]oah Mines, Inc , McKinley 
County, N*w )ezieo. 

Encloat are tour copies of' the report of' field ezai2ination 
on the ubJect application and two copies of Farm 3b. 

This 4ocket ba been cloie4 by this office etfecUve 
Mmgust i6, 195k because the appi,icsnt ba.s ut provided an approved 
Assigrisent ot Lease. 

losures •	 •	 •	 •	 :	 • : • 

RDB cwm 

cc D4ket 
dmiz4strator, DNEA	 • 

WMTraver	 •	 •• 
Arnold Brok&w.	 •	 • 
AlllCoschmami	 • 
Chron



U N I TED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

Mining DivisiQXk	 March 3, L95. 
Region IV 

Meaorandum

Jield Team, Region IV 

Froa	 Chief, Mining Division, Region IV 

Sub jeøt:	 Report of ExaiDination	 DMEk Docket 3152 (Uranium), Hanosh 
Mines, Inc., McXinley County, New Iecico 

Enclosed are eleven copies of the engineering report of 
examination on the au.b3ect docket 

The applicant reauested. $26,160 69 to drill the pxoperty 
on a scale which appears t be too smbitious to the examining exigineei'. .

he ecamining engineer recommends a drilling progrsin to e 
divides into three stages, the york to consist of 31i2 holes averaging 
ko 5 feet in depth at an estimated total cost of 	 13,65l 00 

We concur in this recm*neAAatiofl. 

W. B. Xing\ 

Enc1oures

Rovieyed by 
DMEA OPERATING COMMITTEE 

(date)









Reviówed by
DMEA OPERATING. COMMITTEE
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• UNITEb STATES 

•	 DEPARTMENT OFTHE INTERIOR 
GEOLOGICAL SURVEY 

P. O.°3ox360 
arand Junction, Cob

February 19, ,1951i 

Memorandum 

• To:	 A.. B. .Koechnn, Field am, 
EegionlV	 .	 .•	 . 

From:	 R. P. Fischer, Supervisor,.	 .
Colorado Plateau District 

Subject: 14EA 3152, flanosh Mines, . Inc.,, McXinley County,. 
New Mexico	 .	 . 

Transmitted herewith	 11 copies of atrobell t s revised 

report• on • the )yji, application. The recommended plan of exploration 
has been revised to agree with that suggested by Lloyd Farnham of 
the Bureau of Mines office in Tucson, as requested by the Field Team 
in December	 -	 .	 .	 .	 '.	 •
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S	 UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
P. 0. BOX 360 

GRAND JUNCTION, COLORADO

October 9, l93 
Memorandum 

To:	 A. H. Koschmann, DMEA. Field Team, Region IV 

From:	 R. P. Fischer, Acting Supervisor 
Colorado Plateau District 

Subject: DMEA 31S2, Hanosh Mines, Inc., McKinley County, 
New Mexico; 

Transmitted herewith are eleven copies of a geologic report 
on the ground leased by the Hanosh Mines, Inc., McKinley County, N. 
Mex.. The company .applie4 . for assistance in exploring for uranium; 
they propose. : to do 3O,1l0 feet of drilling and related work at an 
estimated cost of i26,1i6O.69. 

The attachedreport is preped by J. D. StrobeU, Jr, 
and is based on a joint fiJeld examination on September l ith Lloyd 
Farnham, USBM, and Irving Rapaport, representing the appliàants. 
The examining team also conferred 'wit1 P. E. Melancon, AEC geologist, 
who is in g eneral agreennt with the conclusions and recommendations 
offered in the report.	 . . 

Strobell concludes that exploration in the area has a good 
chance of .findirg 6,000 to 9,000 tons of ore, and thus is favorable 
for exploration. On this. basis, he recommends an exploration contract, 
pointing out at the same time,. however, that the value of he ore ex-
pected probably will not be sufficient to repay through royalty pay-
ments the entire cost to the government. A program of 15,0OO-t of 
drilling, smaller than that proposed by the applicant, is suggested. 138 

I concur with these conclusions and the suggested plan of 
exploration.	 .	 .	 .

R. P. Fischer 
Acting DIstrict Supervisor 

-	 Reviewed b 

•	 Enclosures :ii	 DME OPERATING COMMITTEE 

RPF/mlr	 .	 .	 .
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•	 SUMM4RI, CONCLUSIONS AND RECOMMENDATIONS 

In August 1953, Hanosh Mines, Inc. applied to the Defense 

Minerals Exploration Administration, under the Defense Production 

Act of 1959,as amended, for an exploration loan amounting to 

$26,460.69. The application was docketed as DNEA-3152. The funds 

requested were to be used in the exploratory drilling of a uranium 

prospect situated in the Grants district of northwestern New Mexico. 
'I 

The property was examined on September 15, 1953. 

Extensive exploration has been under way in the Grants region 

since 1950 when the presence of uranium first was detected. The 

deposits occur as sporadic, irregular, blanket-type replacements in 

the Todilto limestone and also in some of the overlying formations. 

The Todilto in the Grants area is a persistent gently dipping (4°) bed 

about 20 feet in thickness which owing to its relative resistance to 

erosion, usually caps many of the lower benches and mesas along the 

valley floors. 

The project property covers an unexplored area of about 43 acres 

that is underlain by this ore-bearing limestone, Except in the 

immediate vicinity of the outcrop the favorable bed is usually completely 

covered with varying amounts of soil and younger sediments, which 

increase progressively in thickness down the dip of the limestone. 

This mantle of overburden not only covers the area proposed for 

exploration but prevails generally throughout the district. Structural 

controls or other ore-guides usually are lacking so that closely spaced 

[ Farnham, L. L., Mining Engineer, Bureau of Mines; 
Strobell,. J.D., Geologist, Geological Survey 	 vieed by 

-	 -	 DA ORATING COMMXJ 

(date)
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S blind drilling has been, and still is the only practical means of 

discovering ore in the district, Exploratory drilling of this nature 

has found important, but sporadic ore bodies occupying an irregular 

belt that extends for about 3 miles to the southeast and for sonie 4 

miles west of the subject property. 

The applicant proposed to explore the 43-acre tract by 30,410 

feet of rotary drilling in 706 holes, spaced from 100 to 25 feet apart. 

This work was estimated to cost $26,460.69. As this amount of drilling 

appeared excessive for the purpose of exploration, an alternative 

program was recommended 'which involved 13,850 feet of drilling in 342 

holes at an estimated cost of $14,500. 

The area proposed for exploration is favorably situated in 

,	 respect to a productive trend and for that reason it appears to be 

worthy of exploration. Therefore, it is recommended that a loan 

amounting to not more than $14,500 be approved. 

C
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.	 UNITED STATES DEPARTNENT OF THE INTERIOR 
DOUGLAS MCKY, SECR2ARY 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

REPORT OF EXAMINATION B! FIELD TEA.M 
REGION IV 

DMEI 3l2 Hanosh Mines, Inc 

Sectipn 22, T. 13 N., R• lO.W, Grants District, 

MKin1ey County, New Mexico I 

Uranium

Geologic report 

J. D. Strobell, Jr0, Geologist
U. S. Geological Survey 

October 9, •i93

Revjeweä by 
DML( OPERATING COMMIT I
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HANOSH MINES, ' INC.,

McKINLEY COUNTY, NEW 1AEICO 

- INTR0DUCTIN A	 JiLRY 

Application has been made byHanosh Mines, Inc., for 

government assistance (DMEA. 3152) in exploring for uranium in the 

Todilto limestone of the Grants District, McKinley County, N. Mex. 

The applicant proposes 30,Li10 feet of drilling, at an estimated 

cost of $26,160.69, to explore about 1i5 acres in the NE , sec. 22, 

T. 13 N., R. .10 W. The property was examined on September 15, by 

Lloyd Farnham of the U. $ • Bureau of Mines, Tucson, Ariz., and J • D. 

Strobell, Jr., of the U. S. Geological Survey, Grand Junction, Cob. 

The examiners were accompanied by the applicant's representative, 

,	 Mr. Irving Rapaport, and conferred also with Mr. P. '. Melancon, 

District Geologist of the U. S. Atomic Energy Commission, Grants, 

N.Mex..

The property lies on allotted Indian lands. Prospecting 

and mining rights are leased to the applicant with the approval and 

wider the general supervision of the Bureau of Indian Affairs, .U. S. 

Department of the Interior. Royalties stipulated bl that thireau 

range from 10 to 20 percent of the mine value of the ore (excluding 

allowances for development and transportation) and include in addition 

10 percent of any bonuses paid by the U. S. Atomic Energy Commission. 

1 
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A somewhat curtailed program (about O percent reduction) 

to explore this property with government assistance is recommended. 

The applicant's proposal is considered to carry the exploration too 

far into the development phase not appropriately a part of D . ex-

ploration. A maxiimixn of y@ee feet of drilling in primary and off-

set holes is recommended. It is also suggested that in addition to 

the radiometric logging of these holes proposed by the applicant, 

collection of cuttings from the liniestone be required until such 

time as the reliability of ra.iornetric logging is definitely estab-

lished in the district.

GEOLOGY 

In the Grants district, uranium deposits occur in the 

Todilto limestone and Morrison sandstone beds of Jurassic age, and 

in the overlying Cretaceous rocks. The Hanosh lease in sec. 22 

covers an area underlain by the Todilto limestone. The Todilto caps 

cliffs of the underlying Entrada sandstone and forms a broad bench 

where the overlying Summervifle formation has been removed by erosion. 

It dips very gently northeastward across the property and is covered 

by a veneer of dune sand and alluvium upto about O feet thick, which 

may also locally conceal remnants of the Suinznervifle formation. Except 

along the rim at the top of the Entrada cliff, the limestone is com-

pletely covered on the Hanosh property. Near the northern edge of the 

property increasing amounts of the silty sandstone of the Summerville 

formation are likely to be present. The limestone is about 20 feet 

thick on the average, and the applicant states that the overburden 

on the property averages only 18 feet in thickness. 

2



ORE DEPOSITS 

I
In the Grants district, uraxifferó minerals locally coat 

bedding planes and joint surfaces of the limestone, are disseminated 

in blobs and crystals, and. are associated with coarsely crystalline 

carbonates in veinlets. Among the important ore minerals are tyuya-

munite, carnotite, uranophane, and uraninite. These minerals are 

locally present in sufficient amounts to form ore bodies of irregular 

plan and thickness without sharply defined limits. Controls of their 

localization are not well understood. The ore bodies occur at all 

positions between the top and bottom of the limestone. There is 

evidence of their localization along the axial portion of minor folds, 

but not. all such folds are mineralized. This produces elongated ore 

bodies, as does localization on dominant joints. The ore bodies 

range in size from small tabular masses covering a few square feet 

to large bodies several hundred feet across. The thickness ranges 

from 1 foot or less up to about lLi. feet. Most of the ore bodies are 

small elongated masses containing less than 2 or 3 thousand tons. 

The average 'ade of the ore shipped ranges from • 20 to about 2S 

percent U308 , and rarely up tO	 percent U3O. 

3 
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The applicant has developed no ore on this property. There 

are two showings of uranithn mineralization on the rim exposures, and 

one near the northwest corner of the s ection that is in a limestone 

lens near the base of the Summerville formation, The nearest imown 

ore is that discovered in the southern part of sec.23 by the Santa Fe 

Railroad and in the northern part of sec. 26 by the applicant. 

Several ore bodies have been found farther southeast in secs. 2S, 30, 

and 31.

In these several sections, the known ore bodies are esti-

mated to contain from 2S to more than 10,000 tons of öre apiece. The 

average ore body contains on the order of 3,000 tons. The size d 

distrIbution of these known deposits might be considered representa-

tive of the deposits expected in the area to be explored. The known 

ore bodies total about Lo in number, and were found by ep1oration 

of a combined area about l.2 square miles in extent, It therefore 

seems possible that exploration of the applicant's 6 aøres (.07 

square mile) might discover 2 or 3 deposits that might contain as 

much as .6,000 to 9,000 tons of ore. 

The value of this ore (before iritial production bonus and 

haulage allowance), assuming an average grade between .20 and .2S 

percent U308, would range from 416.00 to .$20 ,7S per ton. The value 

of the anticipated discoveries would therefore expectably be between 

96,000 and l86,7SO.

14 
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	 The known ore bodies range in size from less th 

in diameter up to 100x800 feet0 Their small size and irr 

shape make them difficult targets for exploration, but where they 

lie at shallow depths many small ore bodies can and will be rained 

at a profit. Closelr spaced drilling therefore seems justifiable 

in shallow ground such as the area under consideration. 

PROPOSED EXPLORATION 

The exploration proposed by the applicant consists of a 

maximum of 3O,!lO feet of rotary drilling estimated to cost $26,b60.69. 

It is proposed to do the drilling in three stages: (1) An initial 

grid of 207 holes (8,919 feet) spaced 100 feet apart to test the 

whole area; (2) a secondary grid of 286 holes (12,306 feet) consist-

ing of 8 off-set holes spaced O feet apart around one initial hole 

in five; and (3) a tertiary grid of 213 holes (9,186 feet) consisting 

of 8 off-set holes spaced 2S feet apart around one secondary hole in 

ten. Radiornetric logging wold be used to determine thich of the 

initial and secondary holes should be offset. Samples would be 

collected only from the holes drilled on 25-foot centers, and these 

samples would be tested radiometrically to determine the grade of the 

rock cut in drilling. Chemical assays would be made of a few of the 

samples to check the radiôinetric determinations. 

.
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The field examiners believe the area is favorable for 

finding uranium deposits, but that the applicant proposed more 

drilling than is needed for exploration. The following modified 

program is suggested: 

Stage 1: The entire area should be tested with an initial 

pattern of holes spaced 200 feet apart, beginning 100 feet .. south of 

the north boundary line and 100 feet west of the east boundary line. 

This stage will require !i.8 holes, averaging )0 . feet deep for a 

total of l9Ui. feet. Although this initial test would find only un-

usually large deposits, it will test for the presence of the ore-

bearing limestone and may by chance find some small deposits. It does 

not in itself constitute an adequate test of the property because of 

the small size and narrow elongate shape of the typical deposits. 

Stage 2: The second phase of the exploration should, there-

fore, provide sufficient footage to complete a 100-foot grid pattern, 

no holes to be drilled within 100 feet of the north and east property 

lines. Experience has shown that holes drilled on this pattern will 

indicate the presence of most deposits of average size, and would be 

accepted as a fair test of the property in the event of completely 

negative results. This stage will require 123 holes. Assuming they 

also average ti0. feet in depth, they would total Ii.98l.S feet of 

drilling.
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Stage 3: According to P. E. Melancon, AEC geologist, 

experience in the district indicates that one hole in six drilled 

on 100-foot centers will cut rock having enough radioactivity to 

justify off-setting. On this basis 28.5 of the holes drilled in 

Stages 1 and 2 might require additional holes to test the adjacent 

ground. Allowing 6 offset holes for each of these 28.5 holes, 171 

holes should be provided for in Stage 3. These holes should be 

spaced 50 feet apart, and may be drilled So feet from the property 

lines. The suggested allowable maximum footage for Stage 3 is 6925:,5. 

It is further suggested that Stage 1 and Stage 2 holes be 

completed and their relative favorability be determined before the 

Stage 3 offset holes are drilled. In this way, the whole area can 

be appraised and the most favorable parts can be selected for further 

testing by offset drilling. 

This program, totalling 13,851 feet of drilling, presents 

allowable maximum footages. By beginning with 200-foot spacing in 

Stage 1, it is possible that some parts of the area can be eliminated 

from further consideration, thus saving a few holes in stage 2. It is 

also possible that all of the allowable footage in Stage 3 might not be 

needed to test whatever favorable indications are obtained in Stages 1 

and 2, On the other hand, in the event of many favorable showings, it 

is desirable to allow the use of unexpended Stage 2 footage in Stage 3. 

In. this way, within the allowable maximum under the contract, some 

flexibility1 is obtained even though the program is organized in stages. 

.,	
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some 50-foot off8ets will find most average sized de-

posits or at least suggest their proximity. Closer spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop them or mining. It is believed that the 

applicant should be willing to do at his own expense the work he 

considers necessary to develop ore for mining if the greater risks 

of exploration have already been taken in the DIEA project. 

The applicant has proposed to take no samjles from the 

holes drilled on 100- and SO-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

the holes to be offset. Although the AEC field personnel have recoin-

mended this practice, and it has been accepted by the DMEA examining 

team for tse on projects already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have the capacity to do the 

radiometric logging on this project whereas they have promised to do 

it on other DMEA projects, and the applicant proposes instead to use 

unproved logging equipment. The examining team therefore recommends 

that,.in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 

Todilto limestone be taken from all drill holes. This sampling will 

of course increase the cost of the project, but it seems necessary 

for the present in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the logging equipment. 

8
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xperience in the Grants district has shown that the uranium 

ore in the limestone is essentially in radioactive equilibrium and 

that radiometric determinat.ons with laboratory scalers or even with 

simple portable counters can be used, if the instruments are properly 

calibrated and checked, to determine the grade of samples. The appli-

cant proposes to use radiometric determinations for assaying samples; 

20 chemical assays of samples selected at random are also proposed as 

checks. The proposed plan Of radiométric assaying with 20 chemical 

assays for checking is considered soun4 and should be acceptable to 

DMEAO All drill holes, however, should be sampled as suggested above. 

CONCLUSIONS AND RECODATIONS 

Explorationof the Hanosh property in sec. 22, T. 13 N, 

R. 10 W., McKinley County, N, Mex., by rotary drilling appears to 

have a favorable chance of finding as much as 6,000 to 9,000 tons of 

ore containing 0.20 t0.2 percent 1J308 . At the present price sched-

ule, this ore will have a value of 96,0O0 to l86,7SO, which is 

probably not sufficient to repy c9mpletely the Eovernment's share of 

the cost of cploration. On the basis that the ground offers the 

chance of finding a signifioant amount of ore, however, it is recom-

mended that the government enter into a contract for a maximum of 
200-	 ;ecodj	 -c	 è1 

-Q99- feet of drilling to cover a primary 9G-foot gri,and about 
171 
9- off-set holes at SO-foot spacing. It is desirable to use in-hole 

rdiometric logging as proposed by the applicant, but cuttings àho9.d 

be collected through the limestone in all holes and selected samples 

checked by radiometric assay in order to establish the reliability of 

,	 the technique.0 A few chemical assays should be provided to check the 

grade of possible discoveries.
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• me	 Zrapo$ed fox *,lrstion is .itume 

fist, gs*1ydopjn	 v1*a*c*ved	 ness.	 1tituea 
above a* lovJ. range tr* a Lt$1i of 1,120 f*et at the southeast 
cer of the tract to a 1w of 1,050 feet at the xarthust cn*'. 

u 
The first mining activft in the (rta di*trict began in J950, 

foUwing the initial dtecov,ry of ure.d 	 1q*taok llutt* 
(ftgure 2). Tbese dpositz, situat.4 about 4 atlas west of the subject 

p*y, lmve proou to be the ]srgest f*uud to date in the district. 
1ago acal. Woduation frs* this ar	 is awaiting the ca4Letian at 
the M*c* $*st nsa'	 utor, The q$tcant's pr.psrt, valuable 
esy f' grasing risr to the dsc,,'y at urania*n in th regian, has 

• 2t bean	 pi*r.d. DrilLtnj an cantinpous UiIcte, outhuat .1 that 

hdd b the applicant, has diiclas*d I pertant deposits. Four ropsrti.s 
in this eres we* in 	 $uction at the tI* of the	 th*ta. 

0NSiZP kW	 TE 

The appUcsnt zsjsrted3y Mlda a less. an the N& of ec. 23, 1. 
13 N., R. 10 W., *iaKinla, *mt,	 . 4ez. This jropr, is an 
alietraant an as mach is *der the jurisdictian of the urasa of 	 4ian 
Affairs of thO	 st*szat of the Intarior. A *py of the sic*tt'* 
lease is not avsit.. It is the 	 i*w'a	 tandin tst the 
rojslty	 aents stipulated ia the less. are based an a sli4ing scALe 

starting at 30 p'cant Sax are vith a &U	 of 30 & tan aed in-

crossing one parcant for esob $30 in	 md value. UzaJar the l.ase, 

r.751ty is pqable an U bsssa, renthns sed othar sll**nca received 
the ahippor.
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: . •. .	 , • ' • . 	 ..Th. *re* j*op..i f*. 	 1'stim c.v.'s abOut 43 icr.. dtt.d • 	 . 

in tt*	 ;is i*rU*ut o&	 ot Ssc, 33. The land n	 cs. 15 *d 

U. *ich 1sdt*t,1y MJOia* th* subect pr*p*ty 	 the north anI 

eemt, is .ith	 1401 ooMn4l.4 by the Mchisøn, Tapska 	 ks 
Mf1iii	 C,. (t*im, 3). The AIissnt	 is	 sc1ng rs fr 

snptber lo*ae cev*'ioj a portio*i f Sec. 26, T. 13 N, k. IC V. 

TK& DOSITS 

aia*Iizs*imi In the 12141 iadIar c.*si&'aeJmL occu's in 

the TodUt. Uimmetess. Thu fem*sti* ii s	 .*a.it g1y.4Ippthg 

bid	 irojing bo*zt XJ fiit 1* thickness. The trect jropsaed fez' 

ssorat1	 is *sdeL*In by this lias*wee. Zts IrruIer iutaa'op 

s,s*a the vestezn	 asuth** boundaries of the	 oJsct ene (fig. 3). 
estn ha. cezij&swly rssvnd the Tid*)te lawns fr.* U of S S.c. U with the ou.pti	 of the	 trem ssrihamstezw c.	 iiich 

coeatjt*te. the ares pnpesid fir uj1Lssimisn. **0t in the 

.di4ts tiCinit7 of tha 4*1t*lp the tevirsbLe bid is umsU' ca.am4y 

csisoselad b, sring thickaissees of oerbwEes. This is net on]Ly true 
it the tflct	 ez' o	 id*stie bot FnstIa gsemi.fl threugkaiit th* 
district.	 th	 mj11,	 are net	 co 

ilang the outcrsp if the Tadilt. it mppours that v*y few of the 

district's zssre ztspez'tant ore bodies bese bees found aqesod in this 

miror. (2e	 sced blind drfljb,g has bees the chief means of 

otatuzin' jSestt sse reserves of the distic*. 

.
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j1orst.ry dri.Uiog i F.,.rti.s szthut of' the sbct *rsct 

baa iadtast4d	 300,000 ta	 of *e In an 11'r.$M11ir bolt *b.ut 3 

*OrO lang th* rangbl p4311 the antcxop of the 

lInsstma bad (figw. 2). This drlXLii*g bis boon co1aod to these 

urns *ea the atorop where the 34JMits 	 via v.rlida 14th th* lout 

tlwa p.X*itUng opon $t	 ntag. It Ii rqp'ted that	 Ul 

jog his iadiut.d aboui 3,0Q0 tou of en on s.c. 23 *id adjoIns 

the subjoot	 omiy on the sent. Na of the 4tM1 of this iik 

ure DnUibI., stiU farther asuthout is S*c. *1, about 300 acres 

the linsetone *itcrop i	 riUii4 on i JaitW l00400t 

pU. This	 ik found 11	 ste en bodies totaling shout ),000 

tan., • hIng . a 'àtmtad vwnge grade of 0.3.5 penant U30. Thsa. 

• indIvIèial ore bodies	 • somteorsd at rsIan and o*riod grestly in 

sha, thida*sas and pods. 8	 f she	 ale anes	 e of the 

oodas f 25 foot 3m	 25 f'	 44*.' Th5 1*$O0t SOV*Ii 

of about IQ,000 amrn feet. The re, 000uWing erioua harinons In 

the 1iooaitme, rougod fran 2 to 14 fees is thiciwoos. Zn the I)0 acres 

11od, thee vsi's larg* ensa coverIng 40 or anre acres In vhich to 

.r.bodi.sir.fem4,	 bthsSWof3ae.,X.l3N.,ft.5W., 

class2y spaced dililing of a 10 acre tvect in4t*ed 3 ore bodies 

totaling about $,000 tani hiisg an ovorag. mid. of	 odnstal 

0,25 peroont U. 

.
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ta 1'*UL *aI*ncan, foz'uiar hi of lbs £timic a*stij 	 is.i*Ps office 

in 40nts palm drUia ssrio in the district has itc*t* thst 

sbsut oos sixth at the boles driUe4 on s i psttecn can be 

.srcted to i'rt .ffsetth,i. b this biiaia, if mU th. ill be].. 

.1 stages I sed a	 drfllod, abut .5 of this nwaber ooiLd be 

to warront attest bales, spaced 50 fIst st. Mesniag 

th*t each of thss* 28.5 holes 4U redrs an seaage of offsets, 
titaA stage 3 1d aessist of 1.7] I*Zso drilled an a JO-toot offset 

potsern in the fsvarsbJi eress 1n4icstmd b'jr foraaer bole., This esttmatd 

at drUiag constitutes the aUbJa esiiau. for inatanco,if 

a**li 10 ,f the holes drilled in stage. I and 2 were cmesidwsd rti* 

of offsetting, than stage 3 iu1.d oansist of t*at 60 hole.. 4n case 
.
	

stages t and 2 f	 x holes tnat would justify offsets, then of 
course, tkm paoJect would be teiainøtd, ions of stags 3 hales Should 
L* drilled closer than 50 feet tram the 'operty limes. Mj w*zpand.d 

footage in stags s1ould be transferred to stage 3 upen saaval 

of the field Team. 

c. stoned, rotary dFilling viii .eeed vary ridly, perhaps 

ma meq as 6 otes being osapleted deily. J,at i*t constitutes $ hole 
of otf*etting sq in s cases be a difficult paobl*a. anpko-

tions idth the dr*lIiag controotor wiU arise if *4* ,qipalt is idle 
d]fr• ithzg decisions. the )4gI1y tnporraTt sampling pocedaur, ' 

be f11t7 mial sstiaos asririae as to th*truo depth .fiameàf the 

.
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bol** that have pertialjy caved, o obviate seine of the foreseeabLe 

41jcujtj i dt be edviaab1 to have a 1)4A reumt jve t 

the Job thisg a 1*ge pert of the time that the project is sr vsr. 
ub ea errangenent uou]4 se* mere a&viasbLe U 2 kE projects we 

operating In the district at the *ame time. 

The alteruative ogr*a recemuendid by the writer La suiuerised 
*a folleisz 

tsge I	 48 holes cu a 200 .ioot grid; 

Stage $ - 123 holes on a 1004t offeat pattern; 

Stage 3 Jho1eo on a 5OtIt offset pattern. 

342 holes 

)'reiu fIgure 3, the diitinc, between the unlace and the bsoe of 

the rodilto Umestone ims found to average about 37.5 feet. Allowing 
en additicuaai 3 feet of drIlling below the bottaua of the iioeaton, to 

pesmit probing, thO average depth of the holes would be about 41.5 

feet. Thus 342 boles would reqdre 13,UL feet of drilling. This 

enosnt of eploration AId appear adt*te far the perpas. of 
disclosIng ithether or net the property contained worthwhiLe ore bodies. 

Tf the host limestone wider2yjng the *'e* proposed for eqiors. 
tion averages 20 fast in thickzaesa, thn the average depth of overburden 

would be bt 18 feet. For ore found below that aseimt of overburden, 
strii) end open-pit aining would be feasible. &*dr thssø faverable 
cen1itiens the i4nisg COSt Including stripping, as Judged fros similar 
operations, would probably not cast mere than ia a ten. U ore 
averai*g 0.20 percent U308 was found on the property, it would hive 

th* following v*lue per ton, f.o.b. mine, 

9
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Cocw$U)tb MD R J 

The productive iIJLte*tane thrwbout the area is for tAi.e ost 

port otet*i covsrod with sUuviait	 yeu*ar aodlmøits 3* that 

the i]' *eeis aveilable for judilag the mrits of an imzpLored 
tract is its lcitisn to Immin trieds and/or its prodaity to imown 
ore bodies. the aubect property Usa within the projected trend of 
an irTegular belt of the odI1to Ueestone in which ore has been 

towtd on nei hberisg properties and for thit reason is is considered 

worthy of elaratjon. 

The o*'beeriag bed uv4er]yirg the area proposed tar exploration 

is covered with audi a this sane of overburden that ai ore found 
could be sited cheaply in open pits,	 1da would per&tLt the production 

of rwi* trc*n soifler ead 1ouer.. grad. ore bodies than woUld be 

• .conoutcsUy feasible iers a large amount of striisg or uz*dergroutd 

wo. necessary.	 lensaquenely in areas of shallex overburden, 

such as the tract in aet ion, there is justification tar closely 

spiced driUinj in order to discover as za	 as poetthle of tao 

sissiler, yet protitabLe ore bodies, 

The applicant proposed to ward the drWing contract to the 

our ers kq1arstian (o. Thi* cpa*y is a xiay toraed 

erganisotiet owned jointly ti?. 0. aiol and Xrving 1part, both 

of Grants, N. 1ex. 
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221.1. New Customhouse 
Denver 2, Colorado

August 27, 1951.1.. 

•

UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D.C. 

Memorandum 

To:	 Secretary to the Operating Committee, DMEA 

From:	 Executive Officer, DMEA. Field Team, Region IV 

Subject: Docket No. DIA-3l52 (Urnium), Hanosh Mines ; Inc., McKinley 
County, New.Mexico.	 -. . 

Enclosed are four copies of the report of field examination 
on the subject application and two copies of Form 3b. 

This docket has been closed by this office effective 
August 16, 19511. because the applicant has not provided an approved 
Assignment of Lease. 

Enclosures
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iebrtu*r L9, 154 

. . 4r, ULt*	 iviai&, iegion 

. r	 iai, A3.rLt1 tøts Jr,, .iiuin	 tV 

øn £oket ItflZ, iimøI 
Jes, £n,, Uraiian Property, t1cKinLe 44UL1t	 . IX. 

ici1osed are orj& 4n.L a 9 copies of a r via. zort tr 

Lloyd L. Eørnb** oi tze it'eia of iincs azi the above ppert. c 

OtiW ce will be forwarded to you by i4. . fleche' of the 

.Ioicai Surv'	 J,tiz office. J. o. Strebell of t* 

oologica $ uv kma red s *iprOVed this rspert %r Fsrzz1a. 

The A1 fiel4 zsmthors	 a*4 that Mth 4iue, C. 

* T'a**ed exLorstiou assistawe to driU its prspty rt of 

4. fez. X ctc*w with this receii4aUog.



IN REPLY REFER TO 

UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Defenso Mtn&rals Expforaton Anfnstrtioø 
1enver feder Center 
Denver , Ciord
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S	 UNITED STATFS DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

P. 0. BOX 360 
GRAND JUNCTION, COLORADO

October 9, l93 

Memorandum 

To:	 A. H. Koschmanrt, DMEA Field Team, Region IV 

From:	 R. P. Fischer, Acting Supervisor 
Colorado Plateau District 

Subject: DMEA 31S2, Hanosh Mines, Inc., McKinley County, 
New Mexico 

Transmitted herewith are eleven copies of a geologic report 
on the ground. leased by the Hanosh Mines, Inc., McKinley County, •N. 
Mex. The company appled for assistance in exploring for uranium; 
they propose to do 3O,1lO .teét of drilling and related work at an 
estimated cost of i26,L6O.69. 

The attachedreport is prepared by J. D. Strobell, Jr., 
•	

an, is based on a joint field examination on September iS *itb Lloyd 
Faz'nham, USBM, and Irving Rapaport, representing the applicants. 
The examining team also conferred witI..P. B. Melancon, AEC geologist, 
who is in g eneral agreement wIth the conclusions and recommendations 
offered in the report. 	 . 

$txobell concludes that exploration in the area has a good 
chance of findng 6,000 to 9,000 tons of ore, and thus is favorable 
for exploration. On this basis, he' recommends an exploration contract, 
pointing out at the same tine,, however, that the value of the ore ex-
pected probably Will not be sufficIent to repay through royalty pay-
ments the entire cost to the g9vernment. A program of i,-OOO- feet of 
d'liing, smaller than that proposed by the applicant, is suggeste . d'' 

I concur with these conclusions and the • suggsted plan of 
exploration.	 .

,EP 
R. P. Fischer 
Acting District Supervisor 

&closuz'es ii 

RPF/mir
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•	 $ar, cccaiazcs AW 

Ii August I$S3, UaMpk Misiss, ix. apIied to th D*ten*e 

4thir*1a	 ursttoQ M*in*nr*tSe,	 th. Def*ns* Protctte 

Act of ]UO,a. *i*4id, for s es$4Itg Is *ow*t*nj to 

*21.460.0. T1	 Ligt1.	 4okpt	 5*S&. The A4? 

irs to be tasd iii the	 *t.'y driUizi of s wss1u 

ursp.et Msusssd in	 r*s 4Mict of t1wistn Nw 

Tbe rsr s	 sster 14, 3953. 

sive ,w*itiøi has be	 ir	 in the 'asta ri* 

stuos 3950 *w the	 of w*ziui first isis dst.ct.4. The 
dqs.tts occur as epsisidi., frr]a, b3s*et pe rq.scsnts in 

tka* ?ed*lto Ui*atsos	 *ao in s ef the ev*r1ie farisottous. 

The e4Utc in tbi £*nta ie is a persiatast 	 djppizig (40) bid 
w	 about 20 test in thic'qniwps ithich 4' to its r1stivs res*mt	 to 

area4mu, uausl3y cqs a of the iewsr bouih.s az ansi sløng the 

,au £Jbsors. 

The F,i.ct opwty eses *a1md erie of abiut 43 ocres 

thas is isidorl in bjr this are-bring Utw*, Jq in the 

iammdiat. Yieinity of the outcrop the I*iiro.e be is u.s*U ciste1y 

ced vtth variug si.uaes of eeiZ oud yiuer es4ii,nts, *ith 

inaruase Wegri,est,s1y iii thjqkMes dit the p of the liaetcoe. 
This aitI. of ov*ka'diit not Lj osvers the u 	 opoaed for 

pIirasiou but riiveWi es.reU threNhaut tbe 4is'iot. $truce*w4 
e'*trols or thsr sr.*4is uoueU7 are 1*thg so thi cZss.li sposod 

--	 Vt	 fI JTI	 i*	 —r*s1r.	 *jl,t 

.,	 Of 
itrebsIl, 3, D, Gas1aist, GssI



I,	 i 
w.ind druun	 been, and stifl is the only practicai eaa': Of 

•disooerig ore n. the dtrøt.	 ratc drELUng of this nature 

has	 isaporta't, but speradjc ore bodies O'rg an irrei4ar 

belt that extends for about. 3 *n, es to the southeast a far soi* 4 

rii1es west of the $ubjct ',octy. 

The appiiLt posed to eJ.ore the 43iecre tract b .30,41e 

feet of rotary driUi:: in 706 boles, •pace.L fro 100 to '2$ feet apal. 

Thi **k Was e$tiiI$ted to cost 26,460.69. AS this uount of driiUng 

appeared excessi,e for te purpose of xoz'stion, an aterr,itive 

program '' recon.ended dich iuvo1e4 13,850 feet of thU i. 342 

hOles at sn eStIinated cost' of $l4,5. 

he area proposed for exrioratjon is favorably stuate4 i: 

respect to a pro'ucu*e trend *r4 fox' that reasou 1* appears to be 

wortby of es oration. heretore, it s recczended that a lorn 

auw:ting to not more tb& $14,500 be pproved. 

S



I	 S 

. 	

S 	 UNITED STATES DEPARTNENT OF THE INTERIOR 
DOUGLAS MCKAY, SECRARY 

DEFENSE MINERALS EPLORAT ION ADMINISTRATION 

REPORT OF EXAMINATION BY FIELD TEA.M 
REGION IV 

DMEA 31$2, Hanosh Mines Inc.1 

Sectipn 22, T. 13 N., R. 10. W., Grants District, 

MóKinley County, New Mexico 

Uranium 

Geologic report 

J. D. Strobell, Jr., Geologist
U. S. Geological Survey 

October 9, •193 

.
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HANOSH MINES, ' INC.,
McKINLEY COUNTY, NEW MEXICO 

INTEtODUCTIN AND SUMMARY 

Application has been made by Hanosh Mines, Inc., for 

government assistance (DMEA 31S2) in exploring for uranium in the 

Todilto liinstone of the Grants District, McKinley County, N. Mex. 

The applicant proposes 30,1.l0 feet of drilling, at an estimated 

cost of $26,160.69, to explore about 1i5 acres in the NE , sec. 22, 

T. 13 N., It. :10 L The property was exaiiined on September iS, by 

Lloyd Farnham of the U. S. Bureau of Mines, Tucson, Ariz., and J. D. 

St,robell, Jr., of the U. S. Geological Survey, Grand Junction, Cob. 

The examiners were accompanied by the applicant's representative, 

.	 Mr. Irving Rapaport, and conferred also with Mr. P. . Melancon, 

District Geologist of the U. S. Atomic Energy Commission, Grants, 

N. Mex.

The property lies on allotted Indian lands. Prospecting 

and mining rights are leased to the applicant with the approval and 

under the general supervision of the Bureau of Indian kffairs, U. S. 

Department of the Interior. Royalties stipulated b that Bureau 

range from 10 to 20 percent of the mine value of the ore (excluding 

allowances for development and transportation) and include in addition 

10 percent of any bonuse& paid by the U. S. Atomic Energy Commission. 

1 
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• A somewhat curtailed program (about 50 percent reduction) 

to explore this property with government assistance is recommended. 

The applicant's proposal is considered to carry the exploration too 

far into the development phase not appropriately a part of D 	 ex-



ploration. A maximum of 15-OoO-' feet of drilling in primary and off-

set holes is recommended. It is also suggested that in addition to 

the radiometric logging of these holes proposed by the applicant, 

collection of cuttings from the limestone be required until such 

time as the reliability of radiornetric logging is definitely estab-

lished in the district.

GEOLOGY 

In the Grants district, uranium deposits occur in the 

Todilto limestone and Morrison sandstone beds of Jurassic age, and 

in the overlying Cretaceous rocks. The Hanosh lease in sec. 22 

covers an area underlain by the Todilto limestone. The Todilto caps 

cliffs of the underlying Entrada sandstone and forms a broad bench, 

where the overlying Suinmervifle formation has been removed by erosion. 

It dips very gently northeastward across the property and is covered 

by a veneer of dune sand and alluvium up to about 50 feet thick, which 

may also locally conceal remnants of the Suinmerville formation. Except 

along the rim at the top of the Entrada cliff, the limestone is com-

pletely covered on the Hanosh property. Near the northern edge of the 

property increasing amounts of the silty sandstone of the Sumnierville 

formation are likely to be present. The limestone is about 20 feet 

thick on the average, and the applicant states that the overburdei 

on the property averages only 18 feet in thickness. 

2



I	 S 
ORE DEPOSITS 

.
In the Grants district, urariifer :.b minerals locally coat 

bedding planes and joint surfaces of the limestone, are disseminated 

in blebs and crystals, and. are associated with coarsely crystalline 

carbonates in veinlets. Among the important ore minerals are tyuya-

munite, carnotite, uranophane, and u.raninite. These minerals are 

locally present in sufficient amounts to form ore bodies of irregular 

plan aid thickness without sharply defined limits. Controls of their 

localization are not well understood. The ore bodies occur at all 

positions between the top and bottom of the limestone. There is 

eridence of their localization along the axial portion of minor folds, 

but not all such folds are mineraljzed. This produces elongated ore 

bodies, as does loca!lization on dominant joints. The ore bodies 

range in size from small tabular masses covering a few square feet 

to large bodies several hundred feet across. The thickness ranges 

from 1 foot or less up to about lii. feet. Most of the ore bodies are 

small elongated masses containing less than 2 or 3 thousand tons. 

The average grade of the ore shipped ranges from .20 to about .2 

percent U308 , and rarely up to 03S percent U3O. 

3 

.



I	 'S 

The applicant has developed no ore on this property. There 

are two showings of uranium mineralization on the rim exposures, and 

one near the northwest corner of the s ection that is in a limestone 

lens near the base of the Suminerville formation. The nearest known 

ore is that discovered in the southern part of sec.23 by the Santa Fe 

Railroad and in the northern pt of sec. 26 by the applicant. 

Several ore bodies have been found farther southeast in secs. 2, 30, 

and 31.

In these several sections, the known ore bodies are esti-

mated to contain from 2 to more than 10,000 tons of ore apiece. The 

average ore body contains on the order of 3,000 tons. The size 'àd 

distribution of these known deposits might be considered representa-

tive of the deposits expected in the area to be explored. The known 

ore bodies total about 0 in number, and were found by exploration 

of a combined area about l.2S square miles in extent, It therefore 

seems possible that exploration of the applicant's 145 acres (.07 

square mile) might d cover 2 or 3 deposits that might contain as 

much as 6,000 to 9,000 tons of ore. 

The value of this ore (before initial production bonus and 

haulage allowance), assuming an average grade between .20 and .2S 

percent U308, wouLd range from 4i6,00 to 20 .7S per ton. The value 

of the anticipatød discoveries would therefore expectably be between 

96 ,000 and l86, 7S0.

14
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	 The known ore bodies range in size from less than 2S feet 

in diameter up to 100x800 feet. Their small size and irregular 

shape make them difficult targets for exploration, but where they 

lie at shallow depths many small ore bodies can and will be mined 

at a profit. Closelr spaced drilling therefore seems justifiable 

in shallow ground such as the area under consideration. 

PROPOSED EXPLORATION 

The exploration proposed by the applicant consists of a 

maximum of 30,IlO feet of rotary drilling estimated to cost $26,b60.69. 

It is proposed to do the drilling in three stages: (1) An initial 

grid of 207 holes (8,919 feet) spaced 100 feet apart to test the 

whole area; (2) a secondary grid of 286 holes (12,306 feet) consist-

ing of 8 off-set holes spaced O feet apart around one initial hole 

in five; and (3) a tertiary grid of 213 holes (9,186 feet) consisting 

of 8 off-set holes spaced 2S feet apart around one secondary hole in 

ten. Radiometric logging would be used to determine which of the 

initial and secondary holes should be offset. Samples would be 

collected only from the holes drilled on 2-foot centers, and these 

samples would be tested radiometrically to determine the grade of the 

rock cut in drilling. Chemical assays would be made of a few of the 

samples to check the radiometric determinations. 

.
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The field examiners believe the area is favorable for 

finding uranium deposits, but that the applicant proposed more 

drilling than is needed for exploration. The following modified 

program is suggested; 

Stage 1: The entire area should be tested with an initial 

pattern of holes spaced 200 feet apart, beginning 100 feet south of 

the north boundary line and 100 feet west of the east boundary line. 

This stage will require t.8 holes, averaging !0 . feet deep for a 

total of 19)44 feet. Although this initial test would find only Un-

usually large deposits, it will test for the presence of the ore-

bearing limestone and may by chance find some small deposits. It does 

not in itself constitute an adequate test of the property because of 

the small size and narrow elongate shape of the typical deposits. 

Stage 2: The second phase of the exploration should, there-

fore, provide sulficient footage to complete a 100-foot grid pattern, 

no holes to be drilled within 100 feet of the north and east property 

lines. Experience has shown that holes drilled on this pattern will 

indicate the presence of most deposits of average size, and would be 

accepted as a fair test of the property in the event of completely 

negative results. This stage will require 123 holes. Assuming they 

also average 1j.0. feet in depth, they would total ).i981.S feet of 

drilling.

6 
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Stage 3: According to P. E. Melancon, AEC geologist, 

experience in the district indicates that one hole in six drilled 

on 100-foot centers will cut rock having enough radioactivity to 

justify off-setting. On this basis 28 of the holes drilled in 

Stages 1 and 2 might require additional holes to test the adjacent 

ground. Allowing 6 offset holes ±or each of these 28. holes, 171 

holes should be provided for in Stage 3. These holes should be 

spaced SO feet apart, and may be drilled 50 feet from the property 

lines. The suggested allowable maximum footage for Stage 3 is 6925:.5. 

It is further suggested that Stage 1 arid Stage 2 holes be 

completed and their relative favorability be determined before the 

Stage 3 offset holes are drilled. In this way, the whole area can 

be appraised and the most favorable parts can be selected for further 

testing by offset drilling. 

-	 This program, totalling 13,8Sl feet of drilling, presents 

allowable maximum footages. By beginning with 200-foot spacing in 

Stage 1, it is possible that some parts of the area can be eliminated 

from further consideration, thus saving a few holes in stage 2. It is 

also possible that all of the allowable footage in Stage 3 might not be 

needed to test whatever favorable indications are obtained in Stages 1 

and 2. On the other hand, in the event of many favorable showings, it 

is desirable to allow the use of unexpended Stage 2 footage in Stage 3. 

In. this way, within the allowable maximum under the contract, some 

flexibility is obtained even though the prograth is organized in stages. 

.,	
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some 50-foot offsets will find most average sized de-

posits or at least suggest their proximity. Closer spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop then for mining. It is believed that the 

applicant should be willing to do at his own expense the work he 

considers necessary to develop ore for mining if the greater risks 

of exploration have already been taken in the DIA project. 

The applicant has proposed to take no samples from the 

hies drilled on 100- and 50-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

the holes to be offset, Although the AEC field personnel have recoin-

mended this practice, and it has been accepted by the DMEA examining 

team for use on projects already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have the capacity to do the 

radiometric logging on this project whereas they have promised to do 

it on other DMEA projects, and the applicant proposes instead to use 

unproved logging equipment. The examining team therefore recommends 

that, in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 
Todilto limestone be taken from all drill holes. This sampling will 
of course increase the cost of the project, but it seems necessary 

for the present in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the logging equipment. 

8



Experience in the Grants district has shown that the uranium 

ore in the limestone is essentially in radioactive equilibrium and 

that radiometric determinatjons with laboratory scalers or even with 

simple portable counters can. be used, if the instruments are properly 

calibrated and checked, to determine the grade of samples, The appli-

cant proposes to use radiometric determinations for assaying samples; 

20 chemical assays qf samples selected at random are also proposed as 

checks. The proposed plan of radiométric assaying with 20 chemical 

assays for checking is . considered sound and should be acceptable to 

DMEA. All drill holes, however, should be sampled as suggested above. 

CONCLUSIONS AND RECODATIONS 

EXPlOZ'tiofl : of the Hanosh property in sec. 22, T. 13 N., 

R. 10 W., McKinley County, N • Max , by rotary drilling appears to 

have a favorable chance of finding as much as 6,000 to 9,000 tons of 

ore containing 0.20 to 0.2S percent U 308 . At the present price sched-

ule, this ore will have a value of 96,000 to $l86,7S0, thich is 

probably not sufficient to repay completely the government's share of 

the cost of exploration. On the basis that the ground offers the 

chance Qf finding a signifiôant amount of ore, however, it is recom-

mended that the government enter into a contract for a maximum of 
S	 2oo-	 .. ceonio 

l,OOO feet of drilling to. cover a primary 9O'-foot grid and about 
A

off-set holes at SO-foot spacing. It is desirable to use in-hole 

radiometric logging as proposed by the applicant, but cuttings àhould 

be collected through the limestone in all holes and selected samples 

checked'by radiometric assay in order to establish the reliability of 

.	 the technique.. A few chemical assays should be provided to check the 

grade of possible discoveries.

9
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INTRODUCTION 

Late in August 1953, Hanosh Mines, Inc., applied to the Defense 

Minerals Exploration Administration under the Defense Production Act 

of 1950, as amended, or an exploration loan amountingto $26,46069. 

The application was docketed as DNEA-3l52. The funds requested were 

to be used in search of uranium depsits by- means of 30,410 feet of 

rotary drilling. 

The property was visited by the DMEA examiners on September 15, 1953. 

The initial engineering report, submitted in October 1953, has been 

revised in this report in accordance with recant policy decisions. 

ACKNOWLEDGMENTS 

Acknowledgments are iiadetoPaul E. Melancon, formerly of the 

5	 Atomi Energy Commission, and to Irvin Rapaport for their assistance 
during the examination. 

LOCATION AND PHYSICAL FET1JRES 

The property is situated about l9mile. noth of the town of 

Grants in the NE of Sec. 22, T. 13 N., R. 10 W., McKinley County, 

N. Mex. It can be reached by traveling west of Grants on U. S. 

Highway 66 for 3.2 miles, thence northward on State Highway 53 for 

10.8 miles to a side road branching westward. The site of the proposed 

project is reached by proceeding about 4 miles in a northwesterly 

direction on this branch road (figure 1). The subject .prperty is 22 

miles from the uranium processing plant of the Anaconda Copper Mining 

Co. near Bluewater. 

/ Strobell, j. D., Geologist, Geological Survey; 
arnham, L. L., Mining Engineer, Bureauof Mines. 
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The area proposed for exploration is situated on a relatively 

flat, gently—sloping alluvium-covered bench or mesa, Altitudes 

above sea level range from a high of 7,120 feet at the ' southeast 

corner of the tract to a low of 7,050 feet at the northeast corner. 

HISTORY AND PRODUCTION 

The first mining activity ith Grants ' district began in 1950, 

following the initial discovery of uranium near Haystack Butte 

(figure 2). These depositx, situated about 4 miles west of the subject 

property, have proven to be the largest found to date in the district, 

Large scale production from this area is awaiting the completion of 

the Anaconda plant near l3luewater, The applicant ? s property, valuable 

on1yfor grazing prior to the discovery of uranium in the region, has 

not been explored. Drilling on continguous tracts, southeast of that 

held by the. applicant, has disclosed important deposits. Four properties 

in this area were in production at the time of the examination, 

The applicant, report yholds a lease on the NE of Sec. 22, T. 

13 N.; R. 10 W., NcKinley County, N. Hex, This property isan Indian 

allotment and as such is under the jurisdiction of the Bureau of Indian 

Affairs of the Department of the Interior, A copy of the applicant's 

lease is not available. it is the writer's understanding that the 

royalty payments stipulated in the lease are based on a sliding scale 

starting at 10 percent for ore with a mill value of $20 a ton and in-

creasing one percent for each $10 in added value. Under the lease, 

royalty is payable on all bonuses, premiums and other allowances received 

by the shipper,

2
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Exploratory drilling on properties southeast of the subject tract 

has indicated over 100,000 tons of ore in an irregular belt about 3 

miles long that roughly parallels the outcrop of the favorable 

limestone bed (figure 2). This drilling has been confiiid to those 

areas near the outcrop where the limestone was overlain with the least 

overburden, thus. permitting open pit mining. It is reported that drill-

ing has indicated about 30,000 tons of ore on Sec. 23 which adjoins 

the subject property on the east. None of the details of this work 

were available. Still farther southeast in Sec. 25, about 300 acres 

bordering the limestone outcrop s, was drilled on an initial 100-foot 

grid. This work found 17 separate ore bodies totaling, about 61,000 

tons, having an estimated average grade of 0.19 percent U308. These 

individual ore bodies were scattered at random and varied greatly in 

shape, thickness and grade. Some of the smaller ones were of the 

order of 25 feet long and 25 feet wide. The largest covered an area 

of about 20,000 square feet. The ore, occupying various horizons in 

the limestone, ranged from 2 to 14 feet in thickness • In the 300 acres 

drilled, there were large areas covering 40 or more acres in which no 

ore bodies were found. In the SW- of Sec. 30, T. 13 N., R. 9 W., 

closely spaced drilling of a 60 acre tract indicated 3 ore bodies 

totaling about 9,000 tons, having an average grade of approximately 

0.25 percent U308. 

.
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Thus in the 360 acres for which the results of former dri11itig 

are available, it appears that somewhat less than 200 tons of ore was 

found per acre. However, within that 360 acres there were tracts of 

the size of the subject property that contained much more than 200 

tons of ore per acre and also there were areas of equivalent size' 

(43 acres) that contained no ore at all. 

The principal uranium mineral found in the Todilto limestone 

is tyuyamunite.

PROPOSED EPLORATI0N 

The applicant's proposals are quoted as follows: 

"It is proposed that an initial 100-foot grid of 207 holes, averag-

ing 43.08 feet in depth, be completed first. The disposition of holes 

on 50 and 25 foot centers shall be determined by the results obtained 

by the initial grid. Approximately 20 percent of the holes drilled in 

the central portion of the Grants District have shown gamma ray counts 

about three times that of the background count of the hole.	 Applying

this ratio 285.66 offset holes on 50 foot centers are anticipated. 

Ten percent of the holes on 50 foot centers contained 0.05% U308 or 

better. On this basis, 213.25 holes on 25 foot centers are anticipated. 

Several of the mine owners in this district prefer to continue their 

search for ore on 10 foot centers. It is our opinion that the large 

additional expense is not warranted by the small pods of uranium 

found in this manner." 

I	 5 



4 acres, or from 43 to 

.	 . 

A summary of the applicant's proposal with costs is given below: 

Phase No. Holes	 Ag. Depth Total Feet Cost/ft. Total Cost 
initial grid 207	 43.08* .8,919.00 $0.50 4,459.00 
.(l00 ft.)

. * 

Secondarygrid 285.66	 43.08 12,305.43 0.50 6,152.715 
(50 ft.) 

Tertiary,grid 213.25	 43.08 
(25 ft..) 

(a) Limestone 20.00 4,265.00 1.00 4,265.00 
Cuttings required
(b)Overburden	 23.08	 4,921.8l	 0.50	 2,460.9Q5 

Totals	 705,91	 43.08	 30,410.24	 $17,337.62 

Radiometric logging and the preparation of a permanent geologic 

	

record of every hole: 30,410.24' @ $0.15 - 	 4,561.36 
Supervision, accounting, corresppnence, surveying, collection 
of cuttings, 20 chemical assays of cuttings, radiometric 
assays of cuttings, geologic mapping and ore reserve 
calculations;-

	

30,410.25' © $0.15 -	 456l.536 

	

Total maximum cost of exploration program - 	 $26,460.69 

*Average hole is composed of: 
48.08 feet of overburden (4luvium, siltstone and shale) 
20.0 feet of limestone (ore horizon) 
5.0 feet of sandstone (underlying ntrada sandstone) 

The applicant estimated that 207 holes would be required for the 

initial 100-foot grid. This estimate evidently was based on holes 

drilled directly on the northern and eastern property line boundaries. 

The Field Team believes, in cases such as this where the adjoining 

property has different ownership and cannot be subordinated, that the 

initial holes should not be drilled closer than 200 feet from the 

adjoining ground. If this is adopted in this instance it will reduce 
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about 29 acres. As the smaller the tract the less likely it is to 

contain the average proportion of ore bodies, it is suggested in this 

case that the initial drilling be started 100 feet from the north and 

east boundaries of the adjoining property. On this basis the writer 

recommends the following alternative program: 

Stage 1 would consist of drilling the tract with holes spaced 200 

feet apart, starting the grid 100 feet south of the north property line 

and a like distance west of the east side of the tract. Thispattern 

would require 48 holes (figure 3). Holes spaced 200 feet apart would 

fail to explore an area approaching 40,000 square feet within each 200-

foot square. An ore body covering but 10,000 square feet may contain 

as much as 6,OÔO tons of ore which is nearly twice the size of the 

average ore body found by the drilling of 300 acres in sec. 25 (figure 

2). Consequently negative results at the end of stage 1 would not 

necessarily warrant the termination of this project. 

Stage 2: Because of the favorable mining conditions prevailing 

on this property and the relatively small size of the targets, it appears 

advisable to allow sufficient additional footage under stage 2 so that 

each initial hole of Stage 1 may be offset on a 100-foot grid pattern 

(figure 3). Stage 2 would then require an additional 123 holes, none 

to be drilled dioser than 100 feet 0from the boundary lines of the 

property.



S 
Stage 3: After the completion of stages 1 and 2, the entire 

tract ' wifl havebeen drilled on a lOO-foot grid pattern. According 

S
to Paul Melancon, former Chief of the Atomic Energy Coimnision' s office 

in Grants, prior drilling experience i thedistrict has indicated that 

about one sixth of the holes drilled on a 100-foot iri4 pattern can be 

expected to warrant offsetting. On this bsis, if all the 171 holes 

of stages 1 and 2 were drilled, about 28.5 of this number could be 

expected to warrant offset holes, spaced 50 feet apart. Assuming 

that each of these 28.5 holes will require an average of 6 offsets, 

then stage 3 would consist of 171 holes drilled on a 50-loot offset 

pattern in the favorable areas indicated by former holes, ' This estimated 

amount of drilling constitutes the allowable maximum. For instance,jf 

only 10 of the holes drilled in stages ]. and 2 were considered worthy 

of offsetting, then stage 3 would consist of but 60 holes, In case 

stages 1, and 2 found no holes that would justify offsets, then of 

course, the project would be terminated. None of stage 3 holes should 

be drilled closer than 50 feet from the property lines. Any unexpended 

footage in stage 2 should be transferred to stage 3 upon approval 

of the Field Team. 

Once started, rotary drilling will ppoceed very rapidly, perhaps 

as many as 6 holes being completed daily. Just what constitutes a hole 

worthy of offsetting may in some cases be a difficult problem. Comp]ica-

tions with the drilhiiig contractor will arise if his equipment is idle 

while awaiting decisions. The highly important sampling procedure may 

be faüliy and questions may arise as to the true depth of some of the 

8 
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S
holes that have partially caved. To obviate some of the foreseeable 

difficulties it might be advisable to have a DNEA representative on 

the job during a large part of the time that the project is under way. 

Such an arrangement would seem more advisable if 2 DNEA projects were 

operating in the district at the same time. 

The alternative program recommended by the writer is summarized 

as follows: 

Stage 1	 48 holes on a 200-foot grid; 

Stage 2 - 123 holes on a 100-foot offset pattern; 

Stage 3 - 171 holes on a 50-foot offset pattern.

Total	 342 holes 

.

	

	 From figure 3, the distance between the surface and the base èf 

the Todilto limestone was found to average about 37.5 feet. Allowing 

an additional 3 feet of drilling below the bottom of the limetone to 

permit probing, the average depth of the holes would be about 40.5 

feet • Thus 342 holes would require 13,851 feet of drilling. This 

amount of exploration would appear adequate for the purpose of 

disclosing whether or not the property contained worthwhile ore bodies. 

If the host limestone underlying the area proposed for explora-

tion averages 20 feet in thickness, then the average depth of overburden 

would be about 18 feet. For ore found below that amount .of overburden, 

stripping and open-pit mining would be feasible. Under these favorable 

conditions the mining cost including stripping, as judged from similar 

operations, would probably not cost more than $8 a ton. If ore 

averaging 0.20 percent U308 was found on the property, it would have 

the following value per ton, f.o.b. mine: 

9 
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Base price (4 lbs • ® $3. 50) -- -$14.00 
Premium (excess óve 4 lbs., © $0.75) -------.None 
Deve1opmnt allowance (4 lbs 1©,$0.5Q) -----2.00 
Hauling allowance (22 miles &$O.06),--------1.32 

Total value	 $17.32 

A bonus amounting to an additional $14.00 a ton would apply on 

the iiitiai 10,000 pounds of U308, or in this case on the first 2,500 

tons of 0.20 percent ore produced. Thus the average value of the 

initial 2,500 tons would be $31.32. If a total of 9,000 tons of 

0.20 percent ore was found on the property it would have an average 

value of $21.20. On ore of this value the royalties, consisting of 

U percent to the lessor and 5 percent to the Government, would 

amount to $3.39 a ton. With operating costs of $8, the resulting 

profit would be nearly $10 a ton. Hence small ore bodies, under 

•	 thin overburden, though they contained but a few hundred tons would 

be profitable and no doubt mined, thus consiituting a source of 

uranium. 

It is recognized that an ore body containing but a few hundred 

tons cannot be considered significant, yet te combined output of all 

the numerous smaller deposits in the district would be substantial.. 

However, the search for these small average grade deposits by closely 

spaced drilling is justified only in areas of such shallow overburden 

as to permit open-pit mining. An experienced operator in the district 

expressed the opinion that a deposit of average size and grade becomes 

marginal when covered by more than 35 feet of overburden. 	 . 

I	 10
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oSAMPLING 

AU.]. the holes drilled under the project should be logged radio-

metrically and samples coflected from the ore-bearing bed as well. 

An accurate log and the sample results of each hole should , be made 

md recorded by the applicant. In this case the limestone would be 

sampled in 342 holes by catching the cuttings at each 2-foot interval. 

If the limestone averaged 20 feet in thickness, 10 samples would be 

taken from each hole. These samples should be split over a Jones 

riffle and a representative portion sacked, labeled, and preserved 

for future checking. The other portion of the sample could be 

scanned with a calibrated Geiger Counter and those that appeared to 

be of ner ore-grade or better should be assayed. 

•

	

	 The applicant proposed assaying all of these samples radiometrically 

with 20 of the number checked by chemical analyses. It has been shown 

that the results obtained by radiometric assaying of the limestone ores 

in the district check very closely with the results obtained by 

chemical methods. Consequently in this case radiometric assaying of 

the samples with 20 " chemical checks should be satisfactory for the 

purpose of the proposed exploration. 

ESTIMXFED COSTS OF THE PROJEC 

The applicant proposed that the Four Corners ploration Co • of 

Grants be given an independent contract covering all phases of the 

contemplated exploration. The costs of this complete service as sub-

nrLtted by the above contractor are summarized as follows: 

I
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Drilling: 

1st 100 feet or any part thereof - $0.50 a foot 
2nd 100 feet or any part thereof - 1.00 a:foot 
Blowing hole clean and catching cuttings every 

2 feet - $0.50 a foot extra over regular prices. 
Radiometric logging and preparation of a permanent geologic 

record of every hole: - $0.15 a foot. Supervision, 
accounting, correspo4dence, surveying, collection of 
samples, 20 chemical assays of cuttings, radiometric 
assay cuttings, geologic mapping and ore reserve 
calculations: - $0.15 a foot. 

These prices appear reasonable and so far as the drilling is 

concerned, they are competitive with other contracts in the district. 

The average depth of the proposed holes was calculated from the 

Atomic Energy Commission's topographic map of the area, and structural 

contours which were based on the presumption that the average dip of 

the limestone was about 10 feet vertically in 140 feet horizontally 

(figure 3). From these data the depth of the proposed holes was found 

to average 37.5 feet. An additional 3 feet of drilling below the base 

of limestone is desirable in order to afford space for any caving that 

might occur before the hole could be probed with the radiometric 

logging device. The applicant desired an extra 5 feet of drilling 

for this purpose but in the case of such relatively shallow holes it 

would seem that 3 feet would be sufficient. Thus by allowing 3 feet 

of extra drilling below the base of the limestone the average depth 

of the holes would be about 40.5 feet. 

Based on the foregoing bid of the Four Corners Exploration Co. 

the estimated cost of the alternative program would be as follows: 

.
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Grid Number Depth, Total Price 

Stage Pattern of Holes Feet Feet per Foot Cost 
O0 feet 48 40.5 1,944 $O.50 $972.00 

2 100 feet 123 40.5 4,981.5 0.50 2,490.75 
3 50 feet 171 40.5 , 925•5 0.50 3,462.75 

Totals 342 $13,851.0 $6,925.50

Samp1in: 342 holes over 20 ft. thickness 6,840 ft. 
@ $0.50	 3,420.00 

Radiometric logging - 13,851. ft. © $0.15 	 2,077.65 
All other costs - 13,851 ft. ( $0.15 	 ,O77.65 

Total,	 $14,500.80 
Average cost per foot 	 $1.05 

Working continuously 26 days a month with an average footage of 

250 feet per day the drilling could be completed in slightly over 

2 months.

PROPOSED FINANCING 

The project as estimätèd by the iriter would cost $14,500 of 

which the applicant would furnish 10 percent, or $1,450 and the 

S
Government would provide $13,050. 

The ore produced from neighboring properties has averaged about 

$22 a ton • With ore of this value and a 5 pentent royalty the subject 

property would have to produce about 11,860 tons of ore in order to 

repay the Government loan. Judged by the information available, the 

tonnage indicated by the drilling on neighboring properties has 

averaged about 200 tons of ore per acre. On that basis the 43 acres 

in question could be expected to yield 8,600 tons of ore.' However, 

because of the unpredictable erratic distribution of the deposits, the 

subject property could contain more than 8,600 tons, and likewise 

could contain much less. 

.
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CONCLUSIONS AND RECONMENDAT IONS 

The productive limestone throughout the area is for the most 

part completely covered with alluvium or younger sediments so that 

the only means available for judging the merits of an unexplored 

tract is its location to known trends and/or its proximity to known 

ore bodies. The subject property lies within the projected trend of 

an irregular belt of the Todilto limestone in which ore has been 

found on neighboring properties and for that reason it is considered 

worthy of exploration. 

The ore-bearing bed underlying the area proposed for exploration 

is covered with such a thin matte of overburden that any ore found 

could be mined cheaply in open pits. This would permit the production 

of uranium from smaller and lower-grade ore bodies .than would be 

economically feasible where a large amount of stripping or underground 

mining was necessary. Consequently in areas of shallow overburden, 

such as the tract in question, there is justification for closely 

spaced drilling in order to discover as many as possible of the 

smaller, yet profitable ore bodies. 

The applicant proposed to award the drilling contract to the 

Four Corners Exploration Co. This company is a newly formed 

organization owned jointly by F. 0. Nanol and Irving Rapaport, both 

of Grants, N. Mex. 

0	 14
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U
Rapport is a graduate geologist with about 4 years experience in 

uranium exploration. He was employed about 3 years of that time by 

the Atomic Energy Commission as project supervisor in Utah and New 

Mexico. For the past year he has been managing the exploration and 

mining operations of the Hanosh Mines, Inc. F. 0. Manol, the other 

partner, has been exploiting a uranium property in the Grants district 

for the past year and a half with considerable success. The equipment 

beloirging to the Four1:Crners Exploration consisted of a Failing 1500 

mobile rotary drilling rig with auxiliary air compressor and Duclone 

sampler. A truck mounted radiometric hole logging unit had been 

ordered and delivery was expedted late in October 1953. Whether or 

not it is available at this time is not known. 

0	 As there appears to be a reasonable chance of finding ore on the 

subject property it is recommended that a loan amounting to $14,500 

be approved. A short form contract is suggested specifying a maximum 

of 13,850 feet of drilling at a price of t.05 a foot. 

.

15



•• 

•	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

221. New Customhouse 
Denver 2, Colorado	 August 16, 1951i 

Memorandum 

To:	 Secretary to the Operating Committee, DMEA 

From:	 Executive Officer, DMEA Field Teem, Region IV 

Subject: Docket No. DMEA 3152-Hanosh Mines, Inc., McKinley County 
New Mexico 

Reference is made to our letter to the applicant dated 
July i6, 195Li in which we gave them thirty days to submit approved 
Assignment of Lease. 

We have not hard from the applicant. Therefore, this 
docket has been closed.	 -

•	
•
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UNITED STATES

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

22k New Custoiboise	 Ju. i6,
Denver .2, Coloro 

Mr. George Hanosh, President 
Hanosh Mines, inc. 
P. 0. Box338	 .	 .	 .. 
Grants, New Mexico 	 Re Docket Nç ThtEk3l2 

Dear Mr. Kanoab:	 -	 .	 S 

	

We havó had. no repLy	 our letter to you. dated. April 20, 
195k in which we reqtieated the approved assignment of the lease or 
a photostat of the approved assignment of the lease from D F. MoUlca 
and George S. Hanosh to Ilanosh Mines, The. . 

if we do not receive the approved assignnt of the lease 
within 30 days we will presume that you axe no longer interested i.n 
the exploration and. we will close this. docket.	 . 

Very 5tru 

W.L ling 

Exeeutre. Ott ±eWr 
Th4 Field. Team, Region ZV 

HMC:cwm .	 . 

cc: •ket	 •	 .	 ..	 .	 . 
r4vn v4c,++ . 4 U.JJ. )	 fL1.1L1 

WMTraver	
.5 

AHKoschmann 
WPW±lliazns 	 - 
Chron.
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UNITED STATES
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25 D C 

22l New Custoithouse 
Deuver 2, ColOra4o	 July 1, 1951i. 

Mr. George S Hanosh, President 
aosb Mines , Inc. 

P. 0. Box 338 
Grazza, New Mexico

Re: ENA Docket 3152 (Uranium), 
lianosh Mines, Inc., McKinley 
County, New Mexico 

Dear Mr. lianosh 

Reference is made to our letter of April 20, 195k, a 
co of wnich is enclosed 

To date, we. have not heard from you in regard to the 
requested assignment of lease 

If we do not bear from you concerning this matter by 
ugust 9, 1954, we viii consider that you are no longer interested 

in the Defense Minerals Exploration program and will close your 
application

Very truly yours, 

Enclosure	 w. 
Executive Officer RDB: es	
DKEA Field. Team cc:: Docket 3152	 Region IV Administrator DMEA 

• Williams 
Traver	 ••	 -. 
Koschmann 
Chron
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UNITED STATES 
J51	 DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25 D C 

22 Rev Custonihoue	 Apr.1 20, 1951 
Denver 2, Colorado 

Mr George S Eanosh, President 
•	 Hanosh Mines, Inc. 

P.O Box338 
Grants, Rev Mexico	 Re Docket Ro 1k-'3.52 

Dear Mr Hanosi: 

• Th1 replies to your letter of April 16, I95 inforthig 
us that 0. F Molli.ca and George Easosh ere the sole owners of 
Hanosh Mines, Incorporated. 

The mining iease on allotted IndiaA laMe, which is the 
subject of your Defense Minerals xploration Administration applica 
zion, was issued to two iniividua1s, George S. Earish and 1) F. 
Mollica. The ThEA application for exploration assistance va made 
in the name of klanosh Mines, Inc , a ew Mexico corporation 

If the exploration project contract is to be avar41ad to 
Ranosh Mines, Iic., George S Hanosh aM 1). F Mollica nust assir 
the lease made to them, as individuals,, to Ranosh Mines, Inc 

Please refer to paragraph 3(g) of your m.niug lease whith 
specifies KNot to assign this lease or any iziterest therein by 
an operating agreement or otherwise, nor to sublet any portion of 
the leased premises before restrictions are removed, except with 
the approval of the Secretary of the Interior 

Before we can process the contract we imist have the ap'-
proved assigniient of the lease or a photostat of the approved ssin 
ment of the lease from B	 Mollica ac1 George S. Ranosh to ianoth 
Mines, Inc.

Vezy truly yours, 

HMC own'	 t7° • F. 81mw 
/	 / For W. U. King cc yocket	 cutive Officer Administrator, DMEA	 X)JE Field Team, Region IV WMTraver	 •	 • 

ABKoschinan 
RPFischer 
Clzron 
HMCon.nors 

I.--



UNITED STATES
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. . 
224 eu Customhouse 
Lènver 2, Colorado 	 S 	

£iarcx'i 19,: .954 

	

S	 S 

	

en	 1t1Anr 
_4. .	 L44' bJ	 -	 ...	 --

Hanoh lines, Inc. 
P.O., fox 33 .	 S 	 . 	 . 

Grants, ew Iexico	
S 

fle; I)ocket DlI 3152 

eo.r ir. Hnosh	 .	 S 

The mining 1eae on tbe,1E ec. 22, T. 13 1., I. W.., 
wa 'issued to George Hamosh and D.F. Iollica as individuals. The 
DE application was made in the name of &iosb lines, Inc., a 
New iexico corporation. 	 ..	 S 

Paragraph 3(g)'of the lease speôifie "iot to asign this 
lease or any in.terest therein by an operating agreement or otherwise, 
nor to sublet any portion .f the leased prern1se before reatrictiois 
are rernoved, except ;ith the approval of the secretary of the Inter-
ior."	 .	 .	 .	 S 

If the Exploration Project Gontrct i to be awarded to 
Hanosh ines, Inc. as operator please furnish this offee &itb the 
approved a igrent of the 1eae from George ilanosh 'arid IJ.F. ollica 

to danoaii hines, iIC 

ben we receive the approved assignnentof the lease or a 
photostat of the approved assignnen of the lease we will continue 
to process the contract. 

S 	

' 	 Very truly yOUX'	 " :	 ' 

W. H.. KING 
}C:jp	 . 
cc Subject	 /	 ag 

Chron	 /	 Executive Officer, EA 

CONittendorfL(	 Field Team, Negion IV 

•	 'WMTraver	 S 

•	 RPFis.cher	 • 	

5 

AHKoschmann	 S 

HMConnors	 .
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UNITED STATES
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D.C. 

2211 New Customhouse
	 March 3, 19511. 

Denver 2, Colorado 

Memorandum 

To:	 Administrator, Defense Minerals Exploration Administration 
Attention: 200.. 

From:	 Field Team, Region IV 

Subject: Report of Examination I4EA Docket 3152 (Uranium), Hanosh 
Mines, Inc., McKinley County, New Mexico. 

Exploration assistance in the amount of $13,851.00 has 
been approved and a contract will be prepared by this office. 

Four copies of the report of examination will be forwarded 
you when the contract is executed.. 

The original and one copy of Form 3b are attached. 

w.i1. ing 

A. • Koschmann 

Enclosures
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UNITED STATES
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D.C.	 •. 

22lI New Custcnhouse	 March 3, l95Zi. 
Denver 2, Coloiado 

Memorandum 

To:,	 Adznir4strator, Defense Minerals Exploration Aduinistration 
Attention: 200	 ..	 . 

From:	 . Field Team, Region IV.	 . .	 . 

Subject Report of Examination DMFA Docket 3152 (Uraiiium), Ranosh 
Mines, Inc., McKinley County,. New Mexico. 

Exploration assistance in the amount of $13,851 00 has 
been approved and a contract will be prepared by this office. 

Four copies of the. report of examination 111 . be forwarded 
you when the contract is executed. 

The original and one copy of Form 3b are attached 

w. u 

2J	 L 
A. E. Koschmann 

Enclosures
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UNITED STATES
DEPARTMENT OF THE INTERIOR 

DEFENSE MINERALS EXPLORATION ADMINISTRATION 

WASHINGTON 25, D. C. 

22i New Custanhouse	 February 26, l951 
Denver 2, Colorado

,7	

JJ 

Hanosh Mines, Inc 
Box47 

• Grants, New Mexico	 . .	 . 
Re: Docket NO. VMEA3)52.. 

Gentlemen:.	 . . 

In preparing a contract for exploration work on your 
property it will be necessary for. us to know in which state Hanosh 
Mines is incorporated. We will also reajxire a signed copy of your 
lease or a photostat of a signed copy of. the. lease.	 • 

•	 When this information is.received by this, office, we will 
be pleased to continue to process the contract 

Verr t±'uly yours,	 •.	 •	 • 

•W.H.iing	 I	 . 
Eecutive Officer 
D4Ek Field Team, egion . IV 

HMC: cwm, •	 . 
/	 . 

cc: Deket	 ..	 .	 • 
dministrator, EZ4EA	 .	 • 

WRStorms.	 ...	 •	 . . 

• AliKoschmarin	 •	 • •	 •	 ,•	 • 
Chron.	 .	 • 	 S 

• BMConnors •	 .•	 .	 S 	 S



•NITED STATES DEPARTMENT O:E INTERIOR MF-103
(Revised April 1952)

DEFENSE MINERALS EXPLORATION ADMINISTRATION

Form Approved. 
Budget Bureau No. 42-R1035.2. 

r. 

APPLICATION FOR AID IN AN 
EXPLORATION PROJECT, PURSUANT TO
DMEA ORDER 1, UNDER THE DEFENSE 

PRODUCTION ACT OF 1950, AS AMENDED

Not to be filled in by applicant 

LDocket No. 
Ital or Mineral 
Date Received 
Estimated Cost ___________________________________________ 
Participation (Government %) 

INSTRUCTIONS 
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 

mailing address: 

(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. 

(c) If a corporation, add to above statement, titles, names and addresses of officers. 
(d) If a partnership, add to the above statement the names and addresses of all partners. 

2. General.—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application. 
Submit. this application and, all accompanying papers in quad ruplicate (four copies),. with your name and address on each 
sheet of the application and on all accompanying papers. Where sufficient . spácé is not provided on the form for all required 
:information, state it on an accompanying paper, with a reference in each case to the . instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof 

3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land whichyou possess or control that may be benefited by the exploration, and excluding any land or interest in land which ia 
not to be included in the exploration project contract 	 ' t - 

--t.-)-.-------

(b) State any mine name by which the property is known. 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwi 	 --------

T---------------------
• . td) f you aie notthe owner, submit with this application a copy of the lease, contract, or other document under which 
you. control the property. .	 .	 . 

(e) If you own the land, describe any liens or encumbrances on it 

(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice.	 .	 .	 .	 . 

4. Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes. 

(b) State past and current production, and ore reserves, if any, giving quantities and grades. 
(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 

reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. 

(d) State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence 
points.	 •	 . 

(e) State the availability of manpower, materials, supplies, equipment, water, and power.



5. The exploration project.—(a) State the	 eral.or minerals for which you wish to expi 	 _________________________ 

(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts, 
veins, ore-bearing beds, etc.	 ... . .. 

•	 (c) The work will start' withii , ----------days and be completed within 3	 months from the date of an exploration 
project contract. 	 ,	 :	 .	 ,	 •• 
• . (d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
.ration project, and also that of the person or persons who will supervise the operations. 

6. , Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
• under the following headings. Add the totals under all headings to give the estiniated total cost of the project': 

(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
'terms bf units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 

(b) Labor supervision consultants —Include an itemized schedule of numbers, classes and rates of wages, salaries or fees 
foi necessary labor, supervision .and 'engineering and geological consultants. 

(c) Operating materials and supplies.—Furnish an itemized list, including items of equipment costing .lss than $50 each, 
and power, water and fuel. 	 . 
• (d) Operating equipment.—Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned 

and . will be furnished by the. Operator, with the estimated rental, purchase price, or suggested. use-allowance based on present 
value, as'the case may. be. .	 ••	 .,,	 .	 .. 

(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 	 . .	 , 

(f) New buildings, improvements, installations.—Fürnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project 

(g) Miscellaneous —Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation or repairs of the Operator s equipment), analytical work, accounting, workmen s compensation 
and employers' liability insurance, and payroll taxes.	 .	 . .	 .	 . ,	 '' 

(h) Contingencies —Give an estimate of any necessary allowances for contingencies not included in the costs stated above 
No'rE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 

other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the 

	

estimate of costs. 	 ,	 .	 .	 . . . 
7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 

'Government participation (See. ., DMEA No. 1)?	 .	 •:	 ..	 . 
• (b) How do you propose tc furnish your share of the costs? 

/	 Money	 Use of equipment owned by you 	 Other 

Explain in detail on acompanying paper. 

• .	 .	 .	
.	 CERTIFICATION	 . . .	 ,	 ,, 

The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for 
the applicant, certifies that the information set forth in,this..form.a,nd acconpanying papers is correct and complete, to the best 
of his knowledge and belief. 	 ,	 .	 . 

Dated t-t--	 195W	 , 

.'.:.•	 .•	 .	 ''	 '	 (Applicant)  

•	 . 

Title 18, U. S Code'(Crimes), Section 1001, 'makes it a criminal offense' to mak a willfully fdlse'statement or representation " to any depart-
ment or agency of the United States as to any matter within its jurisdiction.	 .	 . . 

U. S. GOVERNMENT PRINTING OFFICE 	 16-66551-i
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The area proposed for exploration covers about 43 acres situated 

in the extreme northeast corner of Sec. 22. The land in Secs. 15 and 

23, which immediately adjoins the subject property on the north and 

east, is either owned or controlled by the Atchison, Topeka i Santa Fe 

Railway Co. (figure 3). The applicant company is producing ore from 

another lease covering a portion. of Sec. 26, T • 13 N., R. 10 W. 

DESCRIPTION OF THE DEPOSiTS 

Uranium mineralization in the area under consideration occurs in 

the Todilto limestone • This formation is a persistent gently-dipping 

bed averaging about 20 feet in thickness. The tract proposed for 

exploration is underlain by this limestone. Its irregular outcrop 

marks the western and southern boundaries of the project area (fig. 3). 

•	 Erosion has completely removed the Todilto limestone from all of 

Sec. 22 with the exception of the extreme northeastern corner which 

constitutes the area proposed for exploration. Except in the 

immediate vicinity of the outcrop the favorable bed is usually comp1et.y 

concealed by varying thicknesses of onerburden. This is not only true 

of the tract under consideration but prevails generally throughout the 

district. Although showings of uranium mineralization are not uncommon 

along the outcrop of the Todilto it appears that very few of the 

district's more important ore bodies have been found exposed in this 

manner. Closely spaced blind drilling has been the chief means of 

finding and o::.•;:- the present ore reserves of the district. outlining 

O
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No drilling on 25-foot centers, as proposed by the appli-

cant, is suggested, as it is believed that drilling on 100-foot 

centers with some 50-foot off8ets will find most average sized de-

posits or at least suggest their proximity. Closer spaced drilling, 

however, probably would be required to obtain a reasonably accurate 

appraisal of the tonnage and grade of deposits and certainly would 

be required to develop them or mining. It is believed that the 

applicant should be willing to do at his own expense the work he 

considers necessary to develop ore for mining if the greater risks 

of exploration have already been taken in the DIEA project. 

The applicant has proposed to take no samjles from the 

holes drilled on 100- and SO-foot centers, but rather to rely upon 

radiometric determinations by in-hole logging equipment to select 

the holes to be offset. Although the AEC field personnel have recoin-

mended this practice, and it has been accepted by the DMEA examining 

team for tse on projects already studied, a more critical analysis of 

the logging method shows that it has not been thoroughly tested and 

proved. Furthermore, the AEC does not have the capacity to do the 

radiometric logging on this project whereas they have promised to do 

it on other DMEA projects, and the applicant proposes instead to use 

unproved logging equipment. The examining team therefore recommends 

that,.in addition to the proposed radiometric hole logging, samples 

of the drill cuttings representing 2-foot intervals throughout the 

Todilto limestone be taken from all drill holes. This sampling will 

of course increase the cost of the project, but it seems necessary 

for the present in order to ensure obtaining adequate guidance for the 

drilling and to establish the reliability of the logging equipment. 

8



STANDARD FORM NO. 64 	 • 

0ffice Memorandum • UNITED STAT S GOVERNMENT 

TO	 : E. Win. Ellis, DMEP Member, Uranium Commodity 	 DATE:	 rch 9., 19SLi. 
Committee	 -	 [,:: i	 - 

.	 .	 0 	 . 	 - 

FROM : Arthur P. Butler, Jr., USGS Member, Uranium 
Conmodity Committee	 L .. 

SUBJECT: :ina1 Field Team Report DA. Docket 3225 (Uranium), Ira N Sprecher, 
Gallup, New Mexico, trustee, applicant, Group Claims, Sec. 2, T. 13 .N. 
R.UL

The applicant applied for $Li.,000 to explore the property-
identified above for uranium. The property- w examined and the 
application denied by Region IV.. W. A. Carlson, Acting Chief of 
the Grants Sub-Office, U. S. Atomic Energy Commission, accompanied 
the examiners and agreed with their conclusion that Government 
participation was not warranted. 

Parts of the property are underlain by three formations, the 
Todilto, Morrison, and Dakota that are host rocks for uranium ore in 
the general area surrounding the claims. Most of the applicantrs 
exploration was planned to explore the Dakota formation. The examiners 
found that black shales in the Dakota are slightly uraniferous, but 
found nothing to suggest that uranium was likely to be sufficiently 
concentrated to form ore bodies. The Morrison rocks on the property 
do not have features commonly considered favorable to ore) and explora-
tion by the AEC in an adjoining section suggests that the Todilto is 
not sufficiently favorable to warrant exploration at the depth that 
prevails on the property. For those reasons, the examiners recommended 
and the Field Team denied the application. 

I concur with the Field Team's conclusion and action. 

.	 . 

Copies to: E. Wm. Ellis (2)





Docket 

Project Summary Report 

By: Michael Ching	 Date: August 6, 1957 

1. Docket No. DIA-3632 (Uranium) 
Contract No. Idm-E797 

Operator - Colamer Corporation, a Delaware corporation 
Coirimerce Building	 ''	 j' .4	 . 
1016 West Santa Fe	 .	 2 

2	 PP 
Grants, New Mexico 	 / 

Property - 27 uxipatented mining claims, State Nos. 1-27, situated in 
sec. 8., T. 13 N., R. 9 W.,N.M.P.M&B., McKinley County, 
New Mexico. 

Operator's Property Rights: Lessee. Owner's Consent to Lien signed 
by Thomas C. King and Phyllis J. King, Arthur W. Hyde and 
Vilatie W. Hyde, Lee Roy Cosper and Jane Hyde Cosper, 
J. V. Reynolds and Jean Reynolds, and Howard Deeds, a 
single man. 

2. Contract (Short Form), dated Nay 17, 1955 
Final starting date, July 1, 1955 
Actual starting date, June 29, 1955 
Contract completion date, Sept. 15, 1956 
Termination Agreement, dated Jan. 22, 1957, effective July 20, 1956 

Work Authorized (as amended) - Test the Poison Canyon and Westwater Canyon 
sandstones of Jurassic age by core and non-core drilling in 
3 stages as follows: 

Stage I - 78 holes 

17,125 ft. non-core drilling @ $l.5LL/ft. $26,372.50 
7,1460 ft. core drilling . $2.80/ft. 	 20,888.00 

20 chemical analyses @ $5/each 	 100.00 $147,360.50 

Stage II - 70 holes 

15,750 ft. non-core drilling @ $l.Sti/ft. $214,255.00 
14,900 ft. core drilling © $2.80/ft. 	 13,720.00 

35 chemical analyses @ $5/each	 .175.00 $38,150.00 

Stage III - 60 holes 

13,500 ft. non-core drilling © $l.514/ft. $20,790.00 
2,850 ft. core drilling @ $2.80/ft.	 7,980.00 

30 chemical analyses @ $5/each	 -150.00 $28,920.00 

Estimated Total Cost of the Project ..........$l114,1430.50 
Government Participation @ 75% ...... ..........$85,822.88
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NONTR L1G (FT) CORE () COSI ILUG 09	 (10RE OST	 JS 

Feb 16o 704 2SG4 40 l,71 20 00 

Merch 627 1,652 9,C69066 4'S25 60 

Ar11 462 l6 711Q48 470 40 

July l32l 226 74480 203J4 34 

Totels 43g2h.2o6 "	 35j&3,3! 315.oO

iot1 DMIA 479,023 9 

ovinrent Participt tor' 	 0 75 x7iO3 % = 5 ,27 

ORE	 E:h1jES 

Following are the rsu1ts of co1cntions of ore reserves di 

overed under th!s conract 	 The contour' method was u;od. (roe 

Ore both up)

	

Tonnage	 Grt o 
Indicted or ir:ferrc reserves 	 7l,22	 0.221 
Poiule reoerves	 29,111	 015'? U30 
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UNITED STATES ATOMIC ENERGY COMMISSION 

RME -3050 

FRACTURE PATTERN OF THE ZUNI UPLIFT 

Final Report 

By 
Arthur K. Gilkey 

June 1953 

Columbia University 
New York, New York 

Technical Information Service, Oak Ridge, Tennessee 
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exhibit predominantly fracturing transverse to the fold axis while the second 

would show longitudinal fractures predominating. This criterion, or whatever 

other criteria would be found in its stead were to be applied to the Zuni uplift, 

as an approach toward understanding its origin. Then the other structural charac-

teristics of the uplift were to be considered for any additional light they might 

provide. 

Specific Procedures and Data 

The following structures were studied in the field as examples of smaller 

anticlines of known origin: for the laterally compressed type, one anticline in 

the Woods Hollow Mountains of the Marathon folded belt, west Texas, and a part of 

the Wills Mountain auticline in the folded Appalachians of northeastern West 

Virginia (a study done independently of this contract); and for the passively domed 

type, one laccolithic dome, Maze Arch, in the Henry Mountains of Utah. The data for 

these aixl for the Zuni uplift are presented on the attached maps, and the procedures 

and data will be described with reference to the individual maps. 

Maps of the Zuni Uplift 

Ground Samples of Jointing, Zuni Uplift, New Mexico: 

This map gives the most general picture of The Zuni uplift. On it are 

included as many of the nmjor faults as could be compiled from other sources, in 

addition to those which were observed in the field, in the course of the joint 

measurements. Faults in the pre-Canibrian are taken entirely from the map of that 

region made by E. N. Goddard, et al (l9Sl), and faults of part of the northeast flank 

are from maps by the U.S. Atomic Energy Commission geologists, Grants, New Mexico. 

Geological contacts, shown only where they could be confidently identified, were 

transferred by pantograph from controlled serial mosaics. Beyond these features, 

the map represents essentially a plot of the joint data. It cannot be regarded as 

a complete indication of the jointing which will be found in any given part of the
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UNITED STATES 
DEPARTMENT OF THE INTEF 
DEFENSE MINERALS EXPLORATION ADMINISTR 

2214. New Customhouse 
Denver 2, Colorado 

July 30, 1957 
Memorandum 

To:
	 Chairman, Operating ConmtLttee, DMEA 

From:	 DMEA Field Team, Region III 

Docket No • DMEA 3939 (Jx ni), Contract N 	 - 
Machinery and Chemical Corporation, Westvaco Mineral Products 
Division (Sec. 7, T 13 N, B 9 w), McKinley County, New Mexico 
- FINAL REPORT 

Enclosed are the original and. two copies of a joint final engi-. 
neering and geologic report, dated July 1957, by H. F. Albee, Geologist, 
Geological Survey, and W. D. McMillan, Mining Engineer, Bureau of Mines; 
and transmittal thereof, dated July 26, 1957, from J. William Hasler. 

The original and one copy of the Operator's final report were 
forwarded by memorandum of January 17, 1957. 

The contract was terminated before completion of all the work 
provided for, by a TERMINATION AGREEI€NT, dated January 9, 1957, which 
was made effective as of the close of business October 31, 1956. 

The exploration work completed under the contract consisted of 
the drilling of 22 holes, aggregating 1i. ,317 feet of non-core drilling and 
1,157 feet of core drilling, and incidental allowance on a total of 5.,14.714. 
feet of drilling,at a total accepted cost of $10,09l . 14l, toward which the 
Government contributed 75%, or an amount of $7,568.56. 

Final payment to the Operator was processed by this office 
March 5, 1957 in conformance with the Report of Review of reported project 
costs by the Contract Administration and Audit Division, DMEA, dated 
February 20, 1957. 

The exploration work completed did not result in the discovery 
or development of a significant quantity of uranium ore; therefore, 
Certification of such under the provisions of the contract is not recom-
mended.

2	 4V 

Subject:

©FCIAL FILE 

' Q V F' AUG_

GOPY 

151 
rL 

____	 2O 
L__

v1sed b 
DIJiEA OPERATIG COTh

E. N. Harshman
Acting Executive Officer 
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le In the vicinity of ore deposits the ore-bearing 

sandstones are 50 feet or more thick. 

2. The ore-bearing sandstones are altered from a yellow 

brown or orange to a light gray color near ore deposits. 

3. Mudstone in contact with ore-bearing sandstones 

is green or greenish gray near ore deposits instead of red 

or reddish brown0 

k Carbonaceous material, asphaltite, limonite, and 

claystone pebbles and seams are more abundant In the vicinity 

of ore deposits. 

DMEA drilling disclosed an ore body in the northwest 

corner of sec0 8 in the Poison Canyon sandstone east of the 

Morrison formation by the Colamer Corporation on the State 

group of claims in sec. 8, T0 13 N., R. 9 W., N.M.P.M., DMEA 
docket 3632, contract Idm-E 797 (fig. 2) 

The most pronounced standard feature on sec. 8 is a 

dorth-'trending normal fault zone lying in the west half of 

the section. Considerable minor folding has occurred on sec. 8 

and shows that small anticlines coincide with the axes of the 

thick sandstone zones thus suggesting that these small folds 

are a result of differential compaction rather than of original 

process. The ore 'deposit contains an estimated reserve of 

about 8o,000 tons of uranium ore that will average 0.22 per-

cent U3 08 and 8 feet in thickness. The ore deposit appears 

9
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to be about 1 9 000 feet long and averages about 1 50 feet wide 

with the long axis trending southeasterly. The depth to the 

ore body, from the surface, will be about 250 feet. 

Section 10, T0 13 N., R. 9 W., N.MOPOMS was explored by 

DNEA under DA docket No. +O17, contract Idm-E 90, Colamer 

Corporation0 Both the Poison Canyon sandstone unit and the 

Westwater Canyon member of the Morrison formation were tested 

in the Phyllis, Fannie, Jean, and Deetta claim groups in 

the same section wIth essentially negative results. This 

contract was completed and terminated without a certification 

of discovery. 

WORK COMPLETED UNDER THE CONTRACT 

Contract IdmE93 was executed on March21, 1956 and 

the project was started on April 16, 1956, with drilling 

beginning on June 20, 1956 and completed on October 23, 1956. 

Stage I consisted of 15 noncore and core drill holes 

and Stage II consisted of 7 noncore and core drill holes. 

Total drilling under the contract was +,3l7 feet of noncore 

and 1,157 feet of core in 22 holes0 Details presented in 

Table No0 I and hole locations are shown, in Figure 2. 

10



tJNITED STAS 
DEPARTMENT OF THE INPE 

Defense Minerals Exploration A 
22i. New Customhouse 
Denver 2, Colorado 

April 8, 1958 

Memorandum 

To:	 All DMEA Engineers, Region III 

From: , DMEA Field Team, Region III 

Subject: 'Semiannual Reports: "Investment Data" He 

Quoted below Is part of a letter from the Chalrman, Operating Com-
mittee, DMEA, concerning a Semiannual Report of a project whose Operator Is 
Investing additional capital as a result of DMEA ore findings0 The Chairman's 
comments refer specifically to the heading "Investment Data" on page 2 of the 
report.

"The, report gives a general picture of the underground work-
-	 ings completed , and of equipment on hand, but, aside from the 

shaft, no investment costs are given0 

• "In such cases as this we would. like to have the approximate 
cost of development openings to date, of the steel headframe, 
and of the equipment on hand. We would be interested in knowing 
whether or not the Operator would object to supplying such 
information, and whether the examiners have been making direct 
requests for such data. Of course, the Operator should be 
assured that such information is to be used by the Government 
for general statistical purposes only-. 

"Investment data should be presented in such a manner that 
it can be carried forward from period to period. Figures on the 
reporting form should be cumulative." 

The comments should be considered when preparing Semiannual Reports 
-in the future, We suggest that you review the Semiannual Report file of pro-
jects which are inspected by you and bring the Investment Data to date 
preparatory 'to the next inspection. Should your next inspection show that 
the Operator is investing additional capital in the project (directly or 
indirectly) as a result of DMEA work, please state under the heading "Remarks" 
on page 2 of the report the response of the Operator to your request for 
Investment Data. 

Discovery of ore reserves resulting from DMBA work in many instances 
has lead to future exploration and development. The full report of additional 
investment data, therefore, will tend to establish the true effectiveness of 
the DMEA program. 

I'4HM:jy 
cc: DMEA,DFC - 10 

DMEA,SLC - 
DMEA,G.Jct. - 14. 
DMEA,T(JC - 14.

E. N. arshman 

Acting Member
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Ree Docket ~~A 4411 (uraniwm)

Mr. W. M. Traver, Exec. Officer
DMEA Field Team, Region III
U.S. Dept. of the Interior
224 New Customhou&e
Denyer 2, Colorado

. ~ • ill~§~
f",-'''~;_.~-~(~-~:'...:"--"-jrg:~:.~~._'_~ (g~_'1_~_~~_~@_~........-_

UIAf4IUM AND, RESOURCES; INC.
531 SOUTH 5TIt..TE STREET - SALT LAKE CITY 11, UTAM

. DMEA
October 22'''~~~;~;~

REGION m~
DENVER. CQL:QRAblJ

Dear Mr. Tra veri

In response to your request, we are enola sing three competitive
bid- tor the propoaed drilling of the NW .. Sec. 6, T.l} N., R.9 W.,
NMPM, New Mexioo. It appears tram the current bids in this area that
ve could revise our eatimated non-core drilling coste downward tro.
tl.5O'per toot to il.25 per foot. Thi~ figura, of course, inclu4e.
the cost of circulation materials, drilling water, sample bag., and
oore boxe.. We do not teel tJiat the rate tor oore-drilling'ean be
similarly acljusted. ~

t w. wo~ld like also a~ this time to advise you that we haye received
oorrespon<lence from the BUreau of Indian Affairs approYlng t.he ve..n.ter
of t.he Uranium ~lining Lease on the' e.bove land hom New Park Mining 00.
to ,Treasure Uranium & Reaource8, Inc. • We C&l'l fUrnish t.he Dehnee
Minerals Exploration Admin1s~ra~ion a copy of thi. approYal when it 1.
deaired.

. .It



December 9, 1957
Be: Dl£A 4411 Idm-El052

~~sure Uran~ & R~sources, Inc.
W 1/4 se~~ 6, Tl3.N, R9W, NMPM
~~ey CountyI New Me~co .
Uranium

•
UNITED STATES

TMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WASHINGTON 25. D. C.

IN REPLY REFER TO:

V
To:

From:

E. W. Ellis, Defense Minerals Exploration Adm1n1strat1on

N. E~ Nelson, U~ s. aeological Survey

Subject: Review of :Field Team Final Report
- . .

The contract, awarded Jan; 17, 1957, ap.proved the ex
penditure ot $-25,832~OO on the exploration by drilling of a quarter
section of land underlain by Morrison formation; More particularly ·
the exploration was concerne~ with rocks of the B~~1n and
Westwater Canyon meJnbers of the Morrison formation as large uranium
depositsoccur in the Brushy Basin member in the area to the south
(Grants) and to the north in the Ambrosia Lake· area 1n the West-
water Canyon Jnember. . .

As interpreted by the examiners; the referenced quarter
section lies within a transitional zone in which, as determined
by a large amount of dr1lling, iiiiCh of it JH:A assisted, no large
deposits' ot uranium minerals occur~

The property had been explored by 5 widely spaced drill
holes~ Gamma-ray logs showed mineralized material, as d1~ 7 of
the proj~ct holes~ Tw.0 of 8 stage I holes( »-6.5 and J-ll, showed
values in excess of O~()5, (O~O~l and O~055J '!308 and 'one of 23
stage n holes, C-l3~5, showed 2 feet of O.<?_~ U308~ Expenditures
amounted to $18,lf44;84; ..= ==

In the opinion of the ex am' ners further work is not
warranted and they recOJllJl8nd that the project be terminated without
certification ot d1scovery~

I concur with the opinion and the reconmendation;

y(.r~
N~ E; Nelson



•
DMEA 4411

Contract Idm-E 1052

•
TBEASURE UlWlIUM ABD RESOURCES, INC.

SEC. 6, T. 13 If., R. 9 w., BMPM
McKINLEY eOUlTY, NEw MEXICO

INTRODUCTION AND SUMMARY.

Treasure UraniUm and Resources, Inc., applied to Detense Minerals

Exploration Administration tor assistance in exploring tor uranium. ore

on lots 3, 4,and the SEt NWt, Sec. 6, T. 13 N., R. 9 W., NMPM, McKinley

County, New Mexico. The applic8Dt proposed to explore the underlying

Morrison formation of Jurassic age by 17,000 teet 01' core and non-core

drilling in 34 holes having an average depth ot. 500 teet, at an esti

mated cost of $34,500.00.

An inspection ot the property was made on September 18, 1956, by

a Region III DMEA examining team, consisting 01' Edward W. Buel, U. S.

Bureau of Mines, and Howard F. Albee, U. s. Geological Survey, accom-

panied by Luke Baumgardner, geologist tor the applicant.

The property had been partial.ly explored by 1'ive widely spaced drill

holes with m1neraUzed material. present in all holes as iDd1ca~ed by

gamma-~ logs made by the U. S. Atomic Energy Commission. No chemical

assay data were available and the examining team was unable to evaluate

geological features of the ore-producing tormations because .ot overburden.

The geology and conclusions vere based on previous DMEA. contracts and

private drilling in nearby areas which 1ndicated that the property might



• •
contain no significant uranium deposits. Thirty-one DMEA holes were

drilled on the property; of these eight were weakly mineralized, but

none shoved ore-grade material.

ORE BESERVES

No uranium deposits were discovered by the DMEA proJect; conse

quently there are no ore reserves to be calculated, and therefore no

.ceJ1;ification of discovery will be recommended.

WOBK COMPL1VfED UNDER COITRACT

Contract No. Idm-E 1052 was executed on January 11, 1957. Work

was started on March 2, 1951, and was completed on June 8, 1957. Stage I

consisted of 2,016 feet of non-core drilling ~ 1,370.15 feet of core

drilling, a total of 3,386.15 teet. Stage II consisted ot 9,694 feet

ot non-core drilling.

Details of the drilling by stages are given in table no. 2, and

the locations of the drill holes are shown. in figure 4.

9



•
FINAL DRILLING R~PORX

•
:Nifi~ S~..IC. 6, T13N.; R9W, NMPM, McKINLEY COU~';

t, J~~E.(l CONTRACT Idm-El052, DOCKET 4411 (URANIUlt1)

Tiff.;ASURE URANIUM & RESOURSES INCORPOHi:.TED, SALT LAKE CITY, UTAH

'.'

'/

During March, May and June, 1957, a total of 31 exploratory
holes were drilled on the NWi Section 6, T13N, ReW', NMPM, McKinley
County, New Mexioo. I

These holes were drilled under the provisions of a jolnt.con~
tract' with the Defense MineralS Exploration Administration and
Treasure" Vranium & Resourses Incorporated, 531 South State Street,
Salt Lake City 11, Utah. This contract Idm.EI052, Dooket 4411,
provided that, the DMEA would participate and be responsible for
75% of the authorized costs of the dr1l11~g project.

All holes were collared in the tbin mantle of Recent alluvium
that immedia~e'lY ovei'lies the Mancos f'ornJ.at1onand wete' bottomed in
the uppel"five feet of the 'Recapture member of the Morrison for
mation. The Westwater Canyon member of the Morrison formation and
a possible ~ongue of ~he 'westwa~e1.'.that extends into the overlying
Brushy Basin member (locally called PoiSOn Canyon) were the dril-
ling target,s , '

The drilling project was divided into t'wo stages'; the first
consisted of eight drill holes that were plug-drilled to the ap
proximate middle of the Brushy Basin member and cored from that
horizon through the complete underlying Westwater Canyon member
into the upper five feet of the Recapture member; the s~cond ,stage
consisted of twenty three holes, that were plug-drilled the entire
way to the Recapture me~be,r.~ with two-foot ,samples oollected from'
the same intervals that .the first eight holes were cored. All oore
and cuttings were properly labeled and stored wij"h Four Corners
Exploration Company a few miles west .,9f Grants, New Mexioo.

'~ • . '

The follOwing ~s',:' a, ,spmmarr of" all of the authorized ope~rations·,,<
and their cost~ 1neurr~d ';dUring theoper,ation of the entire project.

OPEFtATION UNIT 'l'OTat Ul'iIT§ TOTAL COSTS ,', um,;a, ;COST "
"j" •. ,~.

3,.,00
, .8.4

12.00
5.00
1.25

.'65

.20

1
\ ', '

4112~25"
9836'.40,
126.00

90.00
140.00,

2201.39
19Ba.80

18444.84

1.370.75
11710,.00

10.5
18

, 112
(Stagel~) Z3S6.e75
(stage'~) 9694.00
'Totai Pr0j9Ct Cost

ft.
ft.
hr.
ea.
ea.,.

Allow ft.
'tf

Core Dr1l11ng
Plug Drilling
Standby time
Chem. analyses
Core boxes
Incidental

'It

page 1



• , Budaet Bureau No. 42-R 1151.2

,cs&UMe.......
L '

, UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION SAIIPL'I
I.'

" . J&a~B1J "'2Contract No. "" ~Q2 _
Minerals y~t'11~t ·

OPERATOR'S UNIT COST AND PROGRESS REPORT

. . '''''11Month of ~__fj.~-~. .... •Docket No. DMEA ._~ _

Operator's Name -"Bi11i-Ji1CffCltYU-~~~~~--~!----------------. Address 1.. ;. .

Unit Costs
OPERATION " ... " UIm COI'l'8 Tm8 UN'm Tms

MONm Mo f COftI 'to DAD

I
UNmTo '

DAft

AumoJUDD BY CON'l'BACT

U:D~c:rs 11----.,..------
'Units

TOTAL DISTRIBUTED. COSTB.. ._ u '__m_nm ~__ m_._----~ ~~~~~!t!_~tu _ " I'

TOT" L ('OSTI
A UTRORIZED BY
CONTRACT

" ... ,'. ,

~~:::h~:~~~::ta~~-==:: :::::~::::::::::: ::::::::::::::: ::::::::::;:::::::::::: :::::::::::::::::::::::::::~::::::::~:~::::: ::::::::::::::::::~:::
New Buildings, Improvem~nts, etc" ----------------- -----:.,-.-~---,,-- --~--~~---.~------------ ---------~---~-~---l--;~--.--,--------------.~--- _

---------T~~~~-C~~~~~~~~_-~~~~~~~~~~~~~~~~~~~~ ~~~~.~.~~~~~~~~~~.~~. ~~~~~~~~~~~~~~~ ~~----~-~-~ ~~8k~~~~ .~~~~~~~~~~~:~~.~~~:~~.~':~~~~~~~~~~~:~~~~~~~~:~~. ~~~~~~~~~~~~~~~~~~~~~~~
The undersigned company, and the""official executing this certification on its

behalf, hereby certify that the information contained iIi this report is correct and
complete to the,best o~ their knowledge and belief.

Date ,;. __ , Operator " .. ,,---- ----- "

Per ,, ,. ~-------,---- "Title ~----~ ..-----------------------------

\ .
-.NOTB.-'I1tle U. U.9. COde (CrIm.>. IleCtion 1001. makM It a criminal de.... CD make a wD1tu1b'
raiSe statement 01' representation CD aD7 ,depu1ment or.,(nq or the United Sta_.. CD aD7 matter wliblD
Ita Jarl8dIctlon. '

(lnstruCtiODS OD reverse)."

(For. Gov.malen' u..,only) .

• .. , ': 1 I' ~

REMARKS: ~_~~..;..: _

_._--------------------------:-:-..:_---~~-~--~>-~..;...:_~---:------------~---

.... ----------------~ ---------------_. :._-.-:-~--~---------------_ ..._-----
--------------------------~-----------------:~--------------------- .

--------------------------------~--------_:._~--------------------
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MARCH 1957	 DOCKET 4590 

I	 I	 I 

EXPLANATION 

-\ 100 CPS ISORAD LINE 

DRILL HOLES 

0	 DRILLED BY COMPANY	 * 

x	 PROPOSED STAGE I DRILL HOLE 

FIGURE 30-MAP OF SECTION 34, T.114N0, R10W., 	 SHOWING LOCATION OF 
PROPOSED STAGE I DRILL HOLES, NEW JERSEY ZINC COMPANY, MCKINLIY COUNTY, 

NEW MEXICO.



SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE 

ENCLOSURE 2 

 

TABLE: MINES WITHIN THE SITE BOUNDARY 
 



Company   Mine  Location (Study Area)  
United Nuclear 

Corporation  
Ann Lee, Cliffside, Dysart No. 1, Dysart 
No. 2, Isabella, John Bully, Mary No. 1, 
Sandstone, Section 10, Section 12, Section 
13, Section 15, Section 23, Section 25, 
Section 27, Section 29, Section 32, 
Section 33  

 Ambrosia Lake   

 Faith, Flea, Isabella South  Poison Canyon   
Hogan, Marquez, San Mateo  Upper San Mateo Creek   

ConocoPhillips Company  Ann Lee, Cliffside, Isabella, John Bully, 
Sandstone, Section 24, Section 29, Section 
33  

Ambrosia Lake    

Section 13, Faith, Isabella South  Poison Canyon  
Doris  Lower San Mateo Creek  
Chill Willis  Upper San Mateo Creek  

Hecla Mining Company  Isabella  Ambrosia Lake    
Hope, Isabella South, Section 36  Poison Canyon  

  
Johnny M  Upper San Mateo Creek  
Doris  Lower San Mateo Creek  

Homestake Mining 

Company  
Ann Lee, Dysart No. 1, Dysart No. 2, 
Mary No. 1, Section 10, Section 13, 
Section 15, Section 23, Section 25, 
Section 27, Section 30, Section 32  

Ambrosia Lake    
  

 Flea  Poison Canyon  
  

Hogan, San Mateo  Upper San Mateo Creek  
Layne Christensen 

Company  
Dysart No. 2, Isabella, Mary No. 1  Ambrosia Lake    

  
Rio Algom  Section 10, Section 17, Section 19, 

Section 22, Section 24, Section 
30, Section 30 West, Section 33, Section 
35  

Ambrosia Lake    
  

Section 23, Section 25,   Poison Canyon  
Marquez  Upper San Mateo Creek  

Chevron Corporation  Mt. Taylor  Upper San Mateo Creek   
Rio Grande Resources (El 

Paso Natural Gas)  
Mt. Taylor, San Mateo  Upper San Mateo Creek   

Holly Minerals 

Corporation  
Bucky  Ambrosia Lake   

Cobb Resources 

Corporation  
Bucky, Dysart No. 2, Section 10, Section 
12  

Ambrosia Lake    
  

Section 32, Section 33  Tronox  
  

  
  
 



   
 

   
 

SAN MATEO CREEK BASIN LEGACY URANIUM MINES SUPERFUND SITE 

ENCLOSURE 3 

 

FEDERAL NOTICE LETTER RECIPIENTS  

 

 

Department of Energy (DOE): 

Steven Croley  
General Counsel 
Forrestal Building, Room 6A245 (GC-1) 
1000 Independence Avenue, S.W.  
Washington, D.C. 20585 
 
 
Department of the Interior (DOI):  

Daniel H. Jorjani 
Solicitor 
1849 C Street, N.W.  
Washington, D.C. 20240 



   
 

   
 

PRIVATE PARTY NOTICE LETTER RECIPIENTS 

 

 

ConocoPhillips Company 
Gary Shiu, Attorney 
ConocoPhillips Company 
925 North Eldridge Parkway 
Houston, Texas 77079 

 
Layne Christensen Company 

Layne Christensen Company 
1800 Hughes Landing Boulevard, Ste. 800 
The Woodlands, Texas 77380 
 

Chevron USA, Inc. 
Michelle Bacon, Attorney 
Chevron USA, Inc. 
6001 Bollinger Canyon Road 
San Ramon, California 94583 
 

Homestake Mining Company 
Patrick Malone, Attorney 
Homestake Mining Company 
310 Main Street, Suite 1150 
Salt Lake City, Utah 84101 
 

Rio Grande Resources 
Rio Grande Resources Corporation 
P.O. Box 1150 
Grants, New Mexico 87020 

 
Holly Minerals 

Holly Minerals 
2828 N. Harwood, Suite 1300  
Dallas, Texas 75201 
 

Cobb Resources 
George Lotspeich 
Cobb Resources 
4011 Mesa Verde NE,  
Albuquerque, New Mexico 87110 
 

 
 

Hecla Limited 
Paul Glader 
Hecla Limited 
6500 N. Mineral Drive, Suite 200 
Coeur de’Alene, Idaho 83815-9408 

 
United Nuclear Corporation 

Monique Mooney, Attorney 
United Nuclear Corporation  
412 Creamery Way, Suite 100 
Exton, Pennsylvania 19341 

 
Rio Algom Mining, LLC 

Tom Appleman, Attorney 
Rio Algom Mining, LLC 
1500 Post Oak Blvd. 
Houston, Texas 77056
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